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FUTURE MEETINGS 


of the 


American Institute of Electrical Engineers 


Place Dates 


New York, N. Y. Jan. 26-30, 1931 


Pittsburgh, Pa. March 11-13, 1931 
Rochester, N. Y. May 6-9, 1931 
Asheville, N. C. June 22-26, 1931 
Lake Tahoe, Cal. Aug. 25-28, 1931 


Kansas City, Mo. | Oct. 22-24, 1931 


Latest Date for 


Nature Receipt of 
Manuscripts 
Winter 
losed 
Convention ieee 
District Closed 
Meeting (ese 
District 
Feb. 6, 1931 
Meeting ebaeales 
Summer March 23, 1931 
Convention 


Pacific Coast 


Convention May 25, 1931 


District 


Mecane July 22, 1931 


NOTE: Members who are contemplating submitting papers for presentation at any of the above meetings 
should communicate promptly with Institute headquarters, 33 West 39th Street, New York, N. Y., so that 
their papers may be docketed for consideration by the Meetings and Papers Committee, as programs for all 


meetings are formulated several months in advance. 


Upon receipt of this notification, Institute headquarters 


will mail to each prospective author information in regard to the Institute’s rules relating to the preparation 


of manuscript and illustrations. 


MEETINGS OF OTHER SOCIETIES 


American Engineering Council, Annual Meeting, Mayflower Hotel, 
Washington, D. C., (L. W. Wallace, 26 Jackson Place, Washing- 
ton), January 15-17, 1931. 


National Electrical Manufacturers’ Association—Midwinter Meet- 
ing, New York headquarters, (A. W. Berresford, 420 Lexing- 
ton Ave., New York), January 19-23, 1931. 


The American Society of Civil Engineers, Annual Meeting, Engi- 
neering Societies Building, New York, N. Y., (G. T. Seabury, 
Secy., 25 West 39th Street, New York), January 21-23, 1931. 


Midwest Power Engineering Conference, Chicago, Illinois (G. E. 
Pfisterer, 308 W. Washington Blvd., Chicago), February 10-13, 
1931. 


The American Physical Society, 169th Meeting, New York, N. Y. 
(W. L. Severinghaus, Columbia University), February 27-28, 
1931. 


American Institute of Mining Engineers, Annual Meeting, Engi- 
neering Societies Building, New York, N. Y. (H. Foster Bain, 
Secy., 25 West 39th Street, New York), February 16-19, 1931. 


National Electric Light Association, Engineering Section, Minne- 
apolis, Minn. (J. W. Lapham, 803 Plymouth Building, 
Minneapolis), February 23-24, 1931. 


American Electrochemical Society, Birmingham, Ala., April 23-25, 
1931. 
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Ve CONVENTION program 

presents a wealth of technical 
papers of timely importance, and offers 
opportunities for intensely interesting 
inspection trips. (See page 50) 


Sd 


ATIONAL OFFICERS for 1931 

were nominated Dee. 5, 1980, by the 
national nominating committee, meeting 
at Institute headquarters, New York. 
Fifteen delegates were present, repre- 
senting every geographic district. (See 
page 53) 

° 


NGINEERING INDEX review 

service covering 1,800 current tech- 
nical periodicals is inaugurated in this 
issue with a listing of electrical engineer- 
ing references. (See page 64) 


Sd 


ICENSING OF ENGINEERS is 
one of the subjects to be studied 
by a recently enlarged professional 
committee headed by H. A. Kidder. 
(See page 53) 
° 


HARLES GORDON, _ executive 
secretary of the American Electric 
Railway Association and thoughtful stu- 
dent of urban transportation problems 
boldly recommends less attention to new 
streets for automobiles and decidedly 
more attention to more tracks for better 
street cars. (See page 4) 


> 


DUCATORS AND INDUSTRIAL- 
ISTS, in a two-day session at Lehigh 
University, revealed differing viewpoints 
as to what constitutes a suitable technical 
education. Much information of value 
to technical students came out of the 
discussions. (See page 8) 


ad 


R. JOHN B. WHITEHEAD, 

energetic leader in the field of 
insulation research and dean of the Johns 
Hopkins University engineering school, 
is making noteworthy progress in his 
efforts to find common ground for the 
proponents of conflicting theories. (See 
page 24) 

a 


IRWAY BEACONS in out-of-the- 
way places now may be lighted 
directly from high-tension transmission 
lines according to F. W. Cartland of the 
Westinghouse company who describes 
equipment and methods. (See page 31) 


od 


[Des EK. Bonner, executive secretary 
of the Federal Power Commission, 
outlined the major functions of the com- 
mission in speaking before the recent 
annual meeting of the American Society 
of Mechanical Engineers. (See page 35) 


“Electrical Engineering” 


monthly publication of the Institute you 

noticed a change. As you proceed through 
the pages you may sense more departures from 
the “Journal” of the last few years. 


od before you opened this issue of the 


LL this is part of an evolutionary scheme to 

enlarge the value of the Institute to every 
member regardless of age, location, responsibility, 
interest in the field of electrical engineering or in 
its professional significance. To bring the engi- 
neer to the Institute obviously is too costly in 
time and money; therefore, every effort is being 
made to bring the Institute to its members. 
Toward this end some years ago Sections were 
instituted and more recently District meetings 
were promoted to decentralize activities and render 
the national atmosphere frequently accessible to 
members everywhere. Now, as a next step, the 
monthly publication revises its format, and essays 
to interpret the latest technical developments and 
other matters of professional interest more in 
accord with the broad requirements of the whole 
membership. 


F these changes arouse in you a happy appre- 

ciation you surely will want to impart it to 
some hesitating applicant. Or, you could help 
the editor by telling him. In fact, why not tell 
him anyhow? This is your Journal and you have 
that privilege and duty. 


President. 


ENGINEERING, marks another impor- 

tant step in the development of the 
American Institute of Electrical Engineers. Under 
this new and more appropriate title, the successor 
of the JOURNAL OF THE A. I. E. E. will be pub- 
lished monthly as the official organ of the Institute, 
but with a much broader scope. 


| ‘HIS, the first issue of ELECTRICAL 


HE survey made during the past two years 

by the Publication Committee, under the able 
chairmanship of Mr. W. S. Gorsuch, clearly indi- 
cated a very general demand that the Institute 
continue to publish a high-grade electrical engi- 
neering periodical including, however, not only 
engineering and scientific papers and discussions 


presented at the various Institute meetings, but 
also much additional matter reflecting current 
progress in the art of electrical engineering. 


RIGINAL papers on theoretical or experi- 

mental investigations, important inventions, 
discoveries and developments in the fields of 
electrical engineering and the related sciences, 
will continue to constitute the major portion of 
the contents. The high standard that always has 
been maintained in the Institute's publications 
will be continued. Based upon the constructive 
work of the past, the broadened scope of the pub- 
lication is a logical step in the evolution of the 
Institute, the purpose being to supply information 
that will enable the individual engineer to keep 
more fully informed of recent developments in 
the theory and practise of all branches of electrical 
engineering. 


LECTRICAL.. ENGINEERING “wall - reflect 

the steadily increasing part that the applica- 
tions of electricity are taking in our modern 
civilization. More attention will be given to the 
effects of engineering upon human relationships; 
in particular, the influence of electrical engineering 
in the fields of sociology, economics, and other 
social sciences. 


HE ability of the leaders in the engineering 

profession, for effective collective effort, has 
been developed to a large extent by their activities 
in the Institute and in similar organizations. 
ELECTRICAL ENGINEERING is one of the 
instruments established by the Institute for the 
exchange of ideas, and it affords the individual 
engineer opportunity to contribute items of interest 
and value from his experience for publication in 
exchange for the ideas which he receives from 
other contributors. 


HEREFORE, the Publication Committee and 

the editorial staff will be glad to consider 
contributions similar in scope to those published 
in this issue, in which a beginning has been made 
in the direction indicated. It is expected that the 
future issues will constitute, even more fully than 
the monthly “Journal” has in the past, an authori- 
tative history of developments in the electrical 
engineering art and the related sciences, which 
together constitute the basis for evolution in the 
electrical industry. 


National Secretary. 


Automobiles vs. Railways 
for Urban Transportation 


Electric power in urban transporta- 
tion presents an opportunity and a 
challenge to the electrical engineer that 
is emphasized more strongly as street 
congestion grows worse in all centers 
of population. Tremendous public 
expenditures are being made for street 
improvement, but will that afiord 
economical transportation? 


By Charles Gordon 


Managing Director, 
American Electric Railway Association 


progress lies progress in trans- 

portation. Only as man has suc- 
ceeded in overcoming the limitations of distance 
and time has he moved forward in mastering his en- 
vironment. When man learned how to substitute 
energy derived from wood and coal for that of beasts and 
of his own body, the first extended commercial applica- 
tions of the new power were made to transportation. 
Since then, the development of each new form of power 
has resulted largely from the dominating importance of 
the need for transportation improvement. It is quite 
natural, therefore, that the fiercest battles for achieve- 
ment and for survival of the fittest among the vanguard 
of mechanical, electrical and automotive engineers are 
still being waged in the field of transportation. 

Man first applied the magic of steam to make the 
railroad and the steamship. With them he took his 
first great step in the mastery of distance and time. 
Improved transportation permitted rapid growth of 
industrial and commercial centers which were required 
when steam-driven machinery in turn replaced hand- 
craft. In consequence of these two developments, civi- 
lization experienced an industrial revolution. 

Steam power has enhanced the economic importance 
of cities. Increasing numbers of people were drawn by 
economic forces to rapidly growing industrial and com- 
mercial centers. Therein was born a new need—the 
need for improved local transportation within these 
urban areas. For a time animal power was sufticient 
for the purpose, but as population and the areas of cities 
grew there was need for something more efficient than 
animal power; and without the smoke and other limita- 
tions of steam. That need stimulated the development 


eS EN EAL to all industrial 


An address delivered at the A. I. E. BE. Southern District Meeting, 
Louisville, Ky., Nov. 19, 1930, under the title ‘Electric Power in Urban 
Transportation.” 
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A 1930 model street car. 
and high speed, it is a most efficient user of 
street space 


Designed for comfort 


of electric motive power and its first major application. 
Local transportation in cities offered early electrical 
men a most important commercial opportunity; it 
stimulated the development of generating, motor, and 
control equipment. Subsequently, ashad occurred with 
steam, transportation shared with other uses its position 
as the major field for application of the new power. 

It seems particularly significant to electrical engineers 
today, as an indication of the rate at which we are 
moving, that the history of electric power is encom- 
passed within the lifetimes of two men whose names 
stand out in its early development. Sprague, who 
built what is counted the first commercially successful 
electric railway line, and Edison, who after conducting 
early experiments in lighting and transportation con- 
centrated upon applying electricity to light the world, 
have both been permitted by kind Providence to live to 
see the marvelous achievements of their early struggles. 

In the transportation field, for people who were 
content to travel collectively, steam and electricity 
reigned supreme. But the horse has survived and has 
continued for many years to serve those who required 
individual transportation or desire exclusiveness. The 
industrial age opened as a utilitarian age. Transporta- 
tion men concentrated upon utility and efficiency, when 
the horseless carriage first appeared upon city streets 
they gave it barely passing attention. They failed to 
recognize its significance as marking the introduction of 
a new form of power—-the internal combustion engine— 
applied to individual transportation. But within three 
decades, the automotive vehicle has so stimulated the 
desire for individual convenience, speed, and luxury in 
travel that it congests the streets of our cities and 
spreads out over the land on a gigantic system of high- 
ways built by the public to make its use possible. 
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Again, the introduction of a new form of power made 
for new standards of transportation. Again, far-reach- 
ing social and economic changes result. Starting with 
the individual vehicle, the automotive engineer has cut 
the ties that bound man to earth and now carries him 
through the air. And while he pushes rapidly forward 
these achievements he also challenges the mechanical 
and electrical engineer in a field of collective travel. He 
has plunged into the transportation power battle both 
within and between cities, and contests at many points 
the reign of steam and electric power, onland and on sea. 

So spectacular and rapid has been the progress made 
by automotive power that laymen and many engineers 
as well are inclined to write off electric transportation 
in cities along with the horse-car. And although they 
do not go quite so far as to relegate the railroad to the 
limbo of the stage coach, there is a strong tendency to 
assume that the internal combustion engine on the 
highway will rapidly decrease the field of usefulness of 
the steam engine on rails. In the early stages of rail- 
road electrification there was a similar tendency in the 
minds of enthusiasts to consign the steam locomotive to 
the scrap heap; nevertheless, locomotive designers met 
the advance of electric power and have given way to it 
only in high-density terminal areas and under the 
special conditions presented by steep mountain grades. 
With these exceptions the steam locomotive continues 
to dominate long haul transportation. 

It seems particularly timely, therefore, that electrical 
engineers examine a little more closely the problem of 
transportation in urban areas where the great electrical 
industry had its origin barely fifty years ago; and where, 
in turn, predictions are freely made that electric power 


will be replaced by the internal combustion engine. 
In this examination we shall need to concern ourselves 
as much with economics as with engineering, for it is on 
the scale of economics that the achievement of the 
engineer must be weighed and finally judged. 

Before proceeding, one additional thought seems 
worthy of mention here; just as the automotive engineer 
took to the air to make further conquests of space and 
time in transportation, so did the electrical engineer 
make new conquests through the air in the field of 
communications. In these respective fields each reigns 
supreme and each one records almost daily, achieve- 
ments which whet our imaginations in an effort to 
foresee man’s next step to master his environment. It 
is not surprising, therefore, that the eyes and the minds 
of electrical engineers, as well as of the publicat large, 
have been diverted from the relatively unspectacular 
field of urban transportation which gave electric power 
its early impetus. 

Though not so spectacular and therefore less in the 
public eye, transportation facilities within urban areas 
lie at the very heart of our modern economic system, 
for these are points of concentration for our vast indus- 
trial and commercial machinery. Without adequate 
and efficient elevators the modern skyscraper would be 
impossible. Without an adequate circulatory system, 
the whole urban area in which the skyscraper and the 
factory, the apartment building and the department 
store are merely units, would cease to function; for the 
economic existence of these areas is dependent upon the 
travel facilities by which people may move conveniently 
between home and office, factory and store. In large 
measure, the economic height of the skyscraper is 


Typical scene at the New York entrance to the Holland Tunnel under the Hudson River. 
track of street cars operating with seated loads would more than double the passenger capacity 
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A single 


determined on one hand by land values, and on the 
other, by problems involved in providing vertical 
transportation. So also physical arrangement of cities 
as a whole, and the economic location and character of 
property development, are determined by land values 
and the facilities for horizontal transportation. 

In every large city the demand for street space far 
exceeds the supply; in congested areas it is obviously 
impossible for all who would do so to move by individual 
vehicle. How then shall the need be met? Will it be 
by the construction of two, three, four or even more, 
levels of streets as some suggest? And if so, will these 
be for gasoline-propelled vehicles operating on pave- 
ments, or for electrically-propelled vehicles operating 
on rails? 

There is little question as to the public’s preference at 


Efficient local transportation is vital to the 
modern economic system. This loading terminal 
expedites traffic at a Detroit industrial plant 


the present time. While the electrical engineer has 
been concentrating upon utility and efficiency with 
little regard for mental and esthetic values, the auto- 
motive engineer has been directing his attention to 
speed, attractiveness, and even luxury in the design 
vehicles. The result was natural and inevitable; it 
verified an ages-old principle that the price which man- 
kind is willing to pay to achieve a desire is measured by 
the intensity of the desire and his ability to make 
whatever sacrifice is necessary to achieve it. The 
automotive engineer sensed the importance of the desire 
for speed, comfort and luxury in travel, and concen- 
trated upon meeting it. As a result the public likes 
and wants the automobile and will not be deterred by 
cost alone from providing facilities for its use. 

The prediction then that we shall build our cities of 
the future for automotive travel regardless of cost is 
sound in so far as it assumes that cost is secondary to 
popular desire. But in the light of facts it assumes that 
there is no limit to the price which the public is willing 
or able to pay to ride by automobile. It is not so much 
the cost to the individual to which attention should be 
directed—high as that may be—but the relative costs 
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to the community, of travel by electrically propelled 
transit facilities and individual automobiles. 

By considering the relative passenger capacity of 
roadways for individual vehicles as compared with the 
capacity of collective transportation facilities the mag- 
nitude of this problem may be grasped readily. Under 
extraordinary conditions, the maximum practicable 
capacity of a single lane of motor vehicles is approxi- 
mately 1,800 vehicles per hour; this on the assumption 
of uninterrupted flow of passenger automobiles only, 
free from interference by cross traffic. For calculating 
traffic capacity of a street free of all crossing wnter- 
ference, the figure is high rather than low, and would 
represent a condition of congestion which would be 
neither convenient nor satisfactory to the operators of 
vehicles. For example, the maximum recorded traffic 
flow through the Holland Tunnel under the Hudson 
River between Jersey City and New York City 
occurring on May 30, 1930 was 1,258 vehicles per single 
lane. The ultimate capacity of the tunnel in two lanes 
is computed as 1,270 automobiles per lane per hour. 
For calculating highway capacities, let us use the figure 
of 1,500 vehicles per lane per hour for a highway with no 
grade crossings, which would represent the practical 
maximum at satisfactory speeds. Likewise, careful 
analysis of traffic checks taken under a wide variety of 
conditions indicates that approximately 900 vehicles 
per single lane per hour is a fair average for calculating 
the maximum practicable capacity of a single lane on a 
major arterial street or highway subject to normal inter- 
ruption of cross traffic. 

The above capacities apply only to a single lane; but 
roadways are not ordinarily single lanes, but consist of 
several lanes on which traffic weaves from lane to lane, 
reducing the capacity per lane as the width of the street 
increases. Though the exact effect of this factor of 
weaving upon multiple-lane highway capacity cannot be 
accurately measured, it can be fairly approximated and 
the figures below give the results to be expected under 
average conditions: 


RELATIVE CAPACITY OF MULTI-LANE 
STREETS IN COMPARISON WITH 
SINGLE-LANE 


Number of lanes 
in one direction 


Efficiency per lane in 
per cent of single lane 


IL re abt tek en aga eee 100 
PSs Rae a anit. ct Ser ty 89 
Ses en ae 79 
te Nea re Reo 70 
capa rn hepa oRtricickcG: GOS EB ONC 62 


The capacity of roadways of various widths is, there- 
fore, readily determinable, calculation being possible 
under three conditions: First, express movement on a 
roadway with no grade crossings and no stopping; 
second, on a roadway such as a city boulevard subject 
to grade-crossing interference, but with parking pro- 
hibited; and third, a roadway with normal grade- 
crossing interference and with the further reduction 
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MAXIMUM PRACTICAL CAPACITY PER HOUR OF ROADWAYS UNDER TYPICAL CONDITIONS 


SS ———————ee—e—ee—ee—eee—e—eee——————OOOoOoq*=$~@qo09Daeeeuum™ 


No Grade Crossings—No Stopping 


City Boulevard with Grade Crossings— 


City Street with Grade Crossings— 


Permitted Parking Prohibited Parking Permitted 
Number of Vehicles Number of Vehicles Number of Vehicles 
Roadway Width Moving per Moving per Moving per 
in one Direction Lanes Hour Lanes Hour Lanes Hour 
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(a) New Jersey State Highway Department estimates 2,400 cars per hour under similar conditions on the elevated express highway of Route No. 25. 


in capacity from stopping and parking along the curb. 
These capacities are shown above. 

In the last two columns of the foregoing tabulation 
parking necessarily eliminates completely the use of one 
lane; it also, due to the interference of vehicles moving 
to and from the curb, reduces the capacity of the lane 
nearest the parked lane. Under the conditions of 
capacity volume and one-hour parking regulations, 
it is safe to estimate that cars moving to and from the 
curb will reduce by at least 20 per cent the normal 
capacity of the lane next adjacent. 

We are now in position to measure the passenger 
capacity of these typical roadways; observations made 


in a number of cities indicate that use of automobiles in 


city travel result in an average loading per vehicle of 
approximately 1.7 passengers. Consequently, in cal- 
culating the travel capacity of roadways in cities for 
individual vehicles it is safe to assume that the loading 
per vehicle will vary little from that indicated by these 
observations which represent averages over a consider- 
able period in many locations. 

For purposes of comparison, the capacities of elec- 
trically-propelled travel facilities in cities are readily 
determinable. A single track on an ordinary major 
city street—assuming conventional street cars, ap- 
proximately 48 ft. long seating 60 passengers—-has 


a maximum capacity of about 180 cars per hour. 


Through congested areas in some cities a number 
greater than this is actually being moved over a single 
track, but to insure satisfactory speed a maximum 
capacity of 150 cars per hour will be assumed. ‘Thus, 
a single track on the surface of a conventional street 
will move 9,000 seated passengers per hour—considerably 
more than the number of people traveling in automo- 
biles on a grade-separated, elevated highway with four 
express lanes in one direction. Putting this in another 
way, the passenger capacity of a single track of conven- 
tional street cars, carrying only a seated load and 
running on a main business street subject to cross 
traffic interference, is more than twice the observed 
maximum through the present Holland Tunnel under 
the Hudson. 

Furthermore, if two such tracks are located in the 
center of an ordinary 60-ft. roadway with parking pro- 
hibited, approximately 1,000 automobiles per hour may 
move through this street in each direction, thus making 


the capacity of such an ordinary 60-ft. city street, 


subject to cross traffic interference and with street cars 
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carrying only a seated load, two and one-half times the 
passenger capacity of the Holland Tunnel. If we 
remove the street cars and turn over such a 60-ft. road- 
way exclusively to automobiles, continuing to exclude 
parking, it will require in addition to the old street, two 
and one-half new boulevards of the same width to move 
the same number of people. 

In these comparisons, bear in mind that street cars 
are assumed to carry seated loads only, and highway 
lanes are assumed to carry the maximum number of 
automobiles that can move at approximately satisfac- 
tory speed. 

The future use of electrically-propelled public trans- 
portation facilities in cities will be determined by the 
extent to which they can approximate automobile 
standards of comfort while retaining the substantial 
advantage of great economy in space requirements. 
It has therefore been assumed that in comparing the 
space requirements of an adequately developed public 
transportation system with a highway system for 
automobiles every passenger is an ideal standard of 
comfort. 

When the growth of a city and consequent density 
of travel requires the construction of additional facilities 
above or below the present street surface, the commu- 
nity has the alternative of designing these facilities for 
collective travel in electrically-propelled vehicles on 
rails, or for individual travel in automobiles. It is 
important therefore to examine the relative carrying 
capacity of these two alternative forms of construction: 
Here, the community is called upon to provide new facili- 
ties for its circulatory system; under given conditions 
of travel density the number of new grade-separated 
arteries required, whether overhead or underground, 
will be determined by their passenger carrying capacity, 
established in turn by the decision as to whether they are 
to be equipped with roadways for automotive vehicles 
or with rails for electrically-propelled cars or trains. 

One four-track subway, of 56-ft. excavated width and 
carrying two express and two local tracks like the New 
York subways has an ultimate capacity of 35 ten-car 
express trains per hour on a single express track and 
requires 30 six-car local trains on the adjoining track 
for intermediate station transfer travel. Assuming 
only a seated load per express train and corresponding 
conditions in local trains, such a four-track system will 
readily move approximately 47,000 people per hour in 
each direction. To permit these people to move by 
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automobile, assuming that they could afford to do so, 
the community would have to provide approximately 
10 elevated or underground highways of corresponding 
width. Here again, the capacity of electric trains is 
calculated on a seated basis only. It would require at 
least 20 tunnels or elevated highways of equal width 
to carry in automobiles the people actually transported 
at present standards of loading on one four-track line of 
subway in New York. 

To solve the growing problem of traffic congestion in 
cities it seems hardly conceivable that the enormous 
economic advantage of collective transportation by 
electric power will not be utilized to a much greater 
degree in the future than at present. It is true that a 
much higher standard of convenience and comfort 
for collective transit facilities is necessary, but com- 
pared with community cost of rebuilding our cities 
for automobile travel, the economic advantage lies 
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all with electric power in urban areas of high travel 
density. 

May it be suggested therefore that the electrical 
engineer has a great opportunity and a great responsi- 
bility in the field of urban transportation—the birth- 
place of electric power. Not alone as engineers but as 
citizens of the community is it incumbent upon those 
in position to understand the intricacies of local trans- 
portation to aid in the adoption of sound civic policies. 
The future trend of development will be influenced by 
psychological and political factors as well as by eco- 
nomic and engineering considerations. The battle of 
power in transportation will continue to be waged not 
alone in the drafting room and laboratory, but in the 
arena of daily life where the public is the judge and 
where economic and engineering data may be out- 
weighed by visionary schemes which appeal to the 
popular imagination. 
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‘Technical Education 


Industry wants better men; educa- 
tors want better support. Frank state- 
ments by leaders of both contingents 
are illuminating to young engineers 
and pave the way for co-ordinated 
attack upon a common problem. 


schoolsto turn out men more soundly 

trained in the fundamentals of scientific 
and sociologic knowledge. Against this, the technical 
schools look to industry for more definite support and 
greater cooperation in the matter of certain specific 
educational problems. 

Such are the impressions gained from expressions of 
nationally prominent leaders in industry and education 
as they presented their views and substantiations at a 
“Conference on the Relation Between the Industries 
and the Technical Schools,” held at Lehigh University, 
Bethlehem, Pa., October 16, 1930, in connection with 
the dedication of the James Ward Packard Memorial 
Laboratory of Electrical and Mechanical Engineering. 
Excerpts from several of the speakers appear in the 
following paragraphs: 


| ee WANTS the technical 


F. A. Merrick, president of the Westinghouse Com- 
pany, undoubtedly sounded the keynote from the in- 
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dustrialist’s standpoint when he said ‘“‘. . What the 
industry wants is men who can and will do some one 
thing better than it has ever been done before . 
who can add something to the sum of human experi- 
ence, whether that experience has to do with design or 
manufacture, or research, or selling, or administra- 
tion . and the technical man who is properly 
qualified and trained and willing to work has no limit 
to his possibilities in the (industrial) field. 

“Industry expects a group of men so selected and so 
trained in fundamentals and in analysis, and in the 
application of such analysis to practical problems, that 
they can develop into the doers of everything needful 
for the solving of each problem in the whole range of 
requirements. It does not, however, expect men from 
the schools . . to solve every problem concerned 

. much lessall of them . 

“The reasonable expectation of industry is satisfied - 
if, for instance, Graduate A emerges with the capability 
of developing into the best there is in such-and-such a 
division of the field, while Graduate B is qualified and 
fitted for similar development in another perhaps 
equally important field; and Graduate C for still 
another field, and soon. The sum of A + B + C ig 
what the educator is expected to furnish. . So 
the indicated procedures should aim to provide first of 
all a basic training that later would be usefully employed 
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no matter in what class of organization the graduate 
might find himself . 

“The most frequently heard criticism of the technical 
man is that he is lacking in human understanding and 
in acquaintance with the world of affairs; and along 
with these deficiencies very often he is lacking in the 
exercise of adequate expression in speech or writing, 
especially on the subjects involving anything outside of 
purely technical subjects . 

“Tn confessing that there is considerable ground for 
this judgment it must be remembered that the or- 
dinarily required preparation for a technical course 
makes great demands on the young man’s time and 
energy. The same thing may be said of his pursuit 
of the subsequent technical career. All of this makes 
it doubly important that an early foundation in the so- 
called humanities studies should have due consideration 
in making selection among those applying for admission 
to the technical schools . Post graduate work 
might in some cases—especially in research—be em- 
ployed profitably in theschools, though asa broad propo- 
sition the real specialization comes only in the actual 
contact with the school of experience in the industry 
itself.”’ 


Alfred R. Glancy, president of the Oakland Motor 
Car Company, in echoing Mr. Merrick said in part: 
a . Industry is asking for men thoroughly trained 
in the fundamentals and with personality, 
generous in tolerances, and humble; not with the 
humbleness of acquiescence, but the greater humbleness 
that is willing to take the suggestions of a better man 
and use them. . They should have disciplined 
spirits.” 

Mr. Glancy stated frankly that “engineering depart- 
ments of many technical industries are carrying heavy 
quotas of foreign-born and foreign-trained men because 
these men with their practical foundations of scientific 
training are capable of great development. Also these 

. men do a more thorough job. They are happy 
with gradual advancement, which in turn makes for 
thoroughness of execution. Frequently, after two or 
three months on the drafting board or a similar time 
in the shop, our American graduates are discouraged 
because the glamorous executive positions about which 
they have heard so much are not immediately open to 
them.” 

In reporting upon a personal survey among motor-car 
manufacturing executives, Mr. Glancy stressed the 
undesirability of narrow specialization upon the parts 
of technical students, “for instance, in gas engine 
design.” With equal emphasis, physics, chemistry, 
mathematics, English, political economy, economics and 
a “seasoning” of the purely cultural subjects were 
unqualifiedly reeommended. 


Matthew S. Sloan, president of the New York 
Edison Company, spoke with characteristic frankness 
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representing the utilities view: . We seek men 
who have attained good academic standing in their 
classes, but not necessarily the highest. We expect 
them to know their books and tables, but we expect 
them to know a good deal more; to know, for example, 
that books and classroom work are simply a foundation 
and that some of what they have been taught is already 
out of date or wrong. We expect them to know how to 
reason—how to think. We expect them to have curious 
minds, inquiring minds, eager to acquire information, 
active to associate it with other information, able to 
digest it and put it to use. We want them to have 
initiative and character. We want them to have intel- 
lectual and moral as well as physical courage. We want 
them to have a personality which will enable them to deal 
successfully with a trench digger or the presidents of 
the companies. We want them, having information 
and ideas, to be able to present them clearly and persua- 
sively, orally or in writing. 

“We want these men to have atechnical education.— 
Yes, but a technical education which will help them in 
learning our business, and not one which will send them 
to us with a lot of theory which they will have to un- 
learn because it is behind the standards and practises 
of our business. I am speaking frankly. The practises 
of our business must always be in advance of what is 
taught in the classroom because it is impossible for the 
schools to keep abreast of practises in our industry 
where improvements are being worked out from day 
to day. We want technical graduates who have been 
taught how to learn, how to adapt themselves in the 
school of trial and work.” 


Bancroft Gherardi, vice-president and chief engi- 
neer of the American Telephone and Telegraph Com- 
pany, and past-president of the Institute, also empha- 
sized the importance of fundamentals: “. . . What we 
want are men who can recognize the problems with 
which they are confronted, study the problems, deter- 
mine the appropriate action, and then take such action 
in the right way. For men in the administrative and 
general engineering departments, these seem to me to 
be the essential requirements... Train the student 
to recognize the necessity of getting his facts; 
teach him the best methods of getting them, and 
train him to interpret engineering data and reason 
therefrom. 

“One of my strongest convictions is that unusual 
effort may well be made to reach every engineering 
student to speak and to write a report or letter in clear, 
convincing English, setting forth the facts, arguments, 
and conclusions pertaining to the question before him. 
It is of the greatest importance to an engineer that 
he shall be able to state in correct and logical form the 
problem before him, and to enforce his conclusions with 
arguments which shall be convincing. Such training 
as this is not merely one in literature, composition, or 
rhetoric. To present such a report, the problem must 
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have been mastered and clear thinking must precede 
clear speaking or writing.” 


L. Warrington Baldwin, president of the Missouri 
Pacific Lines, likens the technical school itself unto a 
manufacturing establishment: ‘“. . . The technical 
school today is essentially an industry. You may call 
it a foundry, melting and molding a material which 
we designate as a student mind into a crystallized and 
permanent thing we call a matured mind. You may 
call it a builder, shaping into a permanent structure of 
many parts the various things we call research and the 
application of the products thereof. You may call it 
the creation of an asset we call capital, a salable article 
or medium of exchange coined from the ore of natural 
and able mentality and offered for a circulating medium 
which, if the ore be good and the alloys strong, will not 
depreciate by usage 

“Tf the product of technical schools is to be a factor 
of increasing value to industry, it will have to insure 
in its operations the same progressiveness that charac- 
terizes industry. This is foremost in importance and 
cannot be overestimated 

“Great care must be used in outlining a course of 
study for young men looking toward the occupancy of 
executive positions. They should not be given the 
idea that a course of study alone will fit them for such 
positions any more than will a course in art insure that 
the student will become a great painter or a course in 
literature create a renowned author or historian 

“Tt should further be impressed upon the student 
that his diploma is not a magic wand which will open 
to him the door to success, but that after graduation 
and the securing of a ‘job’ and not a ‘position’ as a 
start, his progress is almost entirely dependent upon 
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himself, except as it may be modified by fortune or 
misfortune.” 


EDUCATORS’ POINTS OF VIEW 


Paralleling the demands of the industrialists, the 
educators made some demands upon and suggestions 
to industry. 


Arthur M. Greene, Dean of Engineering at Prince- 
ton University, commented upon the limited amount 
of time available to the technical school in which to 
educate its students saying, “‘. in this limited time 
only the fundamentals can be taught, and special 
details of a particular branch of industry should be 
given to its new employees by the industry itself, 
using that which the schools have done as a basis for 
this further training 

“Another thing which we should ask from industry 
is a constructive criticism of the work which we are 
doing as shown by our graduates . Could not 
industry in a fair, frank way inform us of any lack 
seen in our particular men? Of course, as engineers 
we should like both sides of the picture; and if our men 
appear to have a proper appreciation of these funda- 
mentals and ability to grasp the new details which are 
presented, we should like to know of it so that we may 
carry on in this way which has produced these good 
results. Records and reports are to be used not only 
to eliminate faults but to maintain virtues 

Doctor Greene suggested that industry make more 
effort to carry on important researches in and with 
the cooperation of the laboratories of educational 
institutions so that students may benefit by contact 
with practical problems, industry may benefit by 
additional and independent points of view, and the 
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school may benefit by having the use of special 
equipment installed by industry for its researches. 
Continuing he said, ‘‘At some of our technical schools 
cooperative research problems are being worked out by 
industry and the schools The technical schools 
have the personnel, the equipment, and the space by 
which many problems of industry could be solved for 
those without research facilities; and for those with 
great facilities, these institutions are the natural places 
to which to turn for independent, original, or confirma- 
tory work. The schools expect that industry will 
seriously consider this subject 

“The outstanding activity on a fairly large scale by 
industry, the summer conference for engineering pro- 
fessors by certain large manufacturing companies is 
one which the schools hope for from industry as a whole 

Could not the smaller industrial plants offer 
summer employment to one or two men from the 
schools, even though a large conference is not possible? 
Each school has near it a number of industrial plants 
into which its teachers would fit. 

“One of the requests which my own institution is 
making of industry is the summer employment of stu- 
dents, particularly for men who have completed the 
junior year. Many employers have granted our 
requests, and I now ask if this is not one which industry 
in general should expect from the schools. This would 
be for the purpose of giving the student a professional 
and commercial point of view to bring back to his 
college work, and at the same time to give the employer 
a chance to try out a possible employee for the next 
recruiting season.” 


D. C. Jackson, head of the Electrical Engineering 
Department of the Massachusetts Institute of Tech- 
nology, pointed out that: “. Engineering schools 
expect industry to recognize the duty of the schools 
as educational institutions to maintain independence in 
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thought, in subjects and methods of research, and in 
opinions. In return, the faculties should recog- 
nize a duty to refrain from spreading inadequately 
founded opinions and from dogmatizing in controversial 
fields . 

“Bngineering schools expect industry to recognize 
the importance of independent operative scientific 
research as part of the life of the faculties and students, 
and to support it with contributions of money and 
counsel made to those schools which are adequately 
manned and equipped, to the end that additional 
knowledge may be disclosed, out of which industry 
may forge new applications; and also, to recognize the 
importance of such research as a pedagogical instru- 
ment in those schools which are manned and equipped 
to carry it on properly. 

“Engineering schools expect large industrial establish- 
ments in their own interest, to pay more attention to 
the assimilation of recent graduates into the industrial 
work for which they are employed. With few excep- 
tions the present practise is to fit these new employees 
into places requiring very limited needs, and to make 
no provision for such employees to gain (except by 
chance) an understanding of the accomplishments 
expected of them, thus leaving them ‘wallowing around’ 
for months without light or leadership Engi- 
neering schools expect that the personnel problem of 
employing young men who are on the eve of completing 
formal study in the schools will be dealt with by the 
employing agents of the industries in a judicious and 
discriminating manner 

“That the public may come to realize the propriety 
of industry making contributions of generous size to 
selected engineering schools for the support of inde- 
pendent research in those schools, engineering schools 
expect that industry will aid in laying before the public 
a fair statement of the public interest in continued 
industrial development and invention, and the need 
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of maintaining independent research in the engineer- 
ing schools, in order that a stream of results may be 
available as raw material out of which to mould further 
industrial development and invention.” 


AN IMPORTANT SUGGESTION 


One of the most far-reaching suggestions of the con- 
ference was voiced by David E. Ross, president of the 
board of trustees of Purdue University. Mr. Ross 
urged that: “‘it is not unreasonable for our higher schools 
to expect industry to help in the searching out of fine- 


grade human raw material with which technical educa- 
tion must work . If industry builds widely for 
its own future, adequate provision will be made whereby 
the brilliant mind-constructing teachers in the universi- 
ties will have reward and remuneration commensurate 
to those granted productive industry. Technical 
education would gain immensely if a certain large pro- 
portion of the men who have attained recognized super- 
iority in industry were permitted to return to the 
university to contribute, as only they can contribute, 
to the training of the new leaders in our material 
civilization.” 
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Australasia as 
Seen by an 
Engineer 


South Pacific continent and _ its 
neighbor island present many fea- 
tures of interest; glimpses of a few 
are given here. 


By Paul M. Lincoln 


Director, School-of Engineering 
Cornell University 
Fellow, A. I. E. E. 


Australia, is a three-weeks’ jour- 
ney—an indication of the magnifi- 
cent distances which separate Australia from the rest 
of the world. The latitude of Brisbane in the southern 
hemisphere corresponds closely to that of southern 
Florida in the northern hemisphere, and January tem- 
peratures are about what one might expect of southern 
Florida in midsummer. General dryness of the air, 
however, makes the high temperature quite bearable. 
As a northerner travels overland from Brisbane to 
Sydney, one of the noticeable things about the Aus- 
tralian landscape is the total absence of both the flora 
and fauna of our northern hemisphere. Practically 
every recognized plant or animal is an importation 
from the North. As is well known, some of the trans- 
planted animals and plants have become well-nigh 
insufferable pests in the southern hemisphere. The 
rabbit, which to us in the North is probably the best 
known of these, has multiplied so rapidly in Australia 
that it has become a distinct menace to the grains 
and other plant life of that continent. 
The cactus is another imported pest: particularly 
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in Queensland has the cactus spread rapidly and occu- 
pied lands that otherwise would be available for grazing 
or cultivation. Its spread has caused much appre- 
hension in Australia and recently a cactus pest was 
introduced which it is hoped will hold the cactus in 
check. Still another pest is the blackberry, which is 
particularly troublesome in New Zealand. Large 
areas of that country have already been overrun by 
the blackberry and as yet no adequate means of check- 
ing its spread has heen found. 

Sydney itself, a busy, bustling city of approximately 
a million inhabitants, has one of the finest harbors in 
the word—the finest, if one is willing to accept the 
Sydney citizen’s own appraisal. However, since it has 
been found necessary to throw a bridge across it to 
the north at a high cost this harbor might in one sense 
be viewed as a handicap. Rapid growth of the city 
has made more usable territory desirable and the 
bridge connecting Sydney to the North Shore is now 
under construction; its completion is expected some 
time during 1981. 

Another thing about Sydney that is reminiscent of 
New York City is the torn-up condition of the streets 
incident to the installation of a subway system. As 
in many another city, growth has made necessary a 
better transportation system, and again subways have 
been selected as the best available means of supple- 
menting existing systems. 

In the State of Victoria the development of greatest 
interest to the electrical engineer is the use of the brown 
coal at Yallourn, a district about 100 mi. east of Mel- 
bourne. This coal bed lies under an overburden of 
earth only about 30 ft. thick, a condition which permits 
open-cut workings with resulting nominal mining costs. 
At the present scene of mining operations the thickness 
of the coal layer is about 180 ft., but in some parts of 
the field, borings to the depth of 1000 ft. have shown 
several superposed beds of this coal having a total 
thickness of 808 ft. It is estimated that there is 
available for mining by the open-cut method at least 
20,000 million tons. In the area of one square mile 
set aside for the initial workings, the existence of 150 
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Sydney Harbor Bridge (Australia), under construction to relieve traffic congestion, reminds one 
of the famous Hell Gate Bridge in New York. 


million tons has been proved, a supply sufficient to 
serve a 150,000-kw. power station for one hundred years. 

The moisture content of this fuel is unusually high, 
varying from 50 to 65 per cent, and naturally results 
in a low heat content as compared with the usual black 
coals. With a 60 per cent moisture content, the 
calorific value is about 4700 B.t.u. per lb. In spite 
of the low heat value the small cost of mining makes 
this fuel an economical source of power. The great 
problem has been to find the proper methods of burn- 
ing it under boilers. The little experience that was 
available was in connection with the development of the 
brown coals of Germany, and it is only natural that 
much of the mining machinery used at Yallourn was 
designed and manufactured in Germany. 

The major market for Yallourn power is Melbourne, 
100 mi. away. However, some fifty or more other 
municipalities and townships in the State of Victoria 
are deriving their electrical power from Yallourn and 
its associated power stations. Eventually the system 
undoubtedly will cover a large portion of the State of 
~ Victoria. 

At the present time, a small amount of water power 
‘is being developed and fed into the general transmitting 
and distributing system, and further water-power de- 
velopments are contemplated for the future. 

By most of us here in the United States New Zealand 
is considered as being a close neighbor of Australia; 
hence it is rather surprising to find that the run from 
Sydney to Auckland is nearly 1500 mi., or four days’ 
sail, equal to nearly half the distance from New York 
to London. New Zealand differs from Australia in 
its abundance of water. Snow capped mountains 
reaching a height of more than 12,000 feet abound, 
particularly in the South Island. This rough terrain 
together with the abundance of water gives the country 
a decided preeminence in the matter of water-power. 
More than 80 per cent of the electrical energy used in 
New Zealand is developed by hydraulic plants. Of 
course in New Zealand as well as in Australia generation 
and distribution of electricity is carried on as a govern- 
ment enterprise. 
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New Zealand is divided into some 50 or 60 districts 
in each of which a “‘power board” (in every case a 
creature of the government) has complete authority 
in the matter of the generation and distribution of 
electricity. The extent to which the country has been 
electrified is astonishing; it is stated that at the present 
time 75 per cent of all possible users of electricity in 
New Zealand are being served, and that there is hope 
to increase this figure within a few years to 90 per cent. 
This really is remarkable when one considers that there 
are only about one and one-half million people in New 
Zealand with an area of 105,000 sq. mi. In other words, 
the average density of population is less than that of 
the state of Nebraska. In these electrical “under- 
takings” there is no endeavor to make a profit. Rates 
for service are so fixed that only cost of service will be 
met, including of course a sinking fund that eventually 
will cover the original first cost. This policy explains 
why New Zealand is able to serve so large a proportion 
of its sparse population; the fat districts carry the 
lean. 

New Zealand and Australia are almost entirely 
pastoral; wool, mutton, beef and dairy products con- 
stitute by far the greatest proportion of all exports. 
As might be expected of countries so young and sparsely 
settled, very little manufacturing is done. 

A thing that one cannot but note in both New Zea- 
land and Australia is the strong sense of loyalty to the 
mother country. Other things being equal, the Aus- 
tralasian will buy his requirements from England or at 
least from some other part of the British Empire. 
In spite of this pronounced British preference, however, 
the prevalence of American automobiles is noticeable. 
According to personal observation at least 90 per cent 
of the automobiles in Australia and New Zealand are 
of American manufacture. ‘To queries as to why this 
should be, answer was given that the American auto- 
mobile suited Australian road conditions while the 
Britishdid not. The Australasian was very frank to say, 
however, that if he could get a British machine that 
was suitable and right in price, the trade would go 
to Britain. 
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Automatic Operator 
Improves Efficiency 


Because the burdensome detail of 
maintaining accurately predetermined 
loading schedules is more than present- 
day minimized operating forces can 
handle, seldom are hydroelectric gener- 
ating stations operated at maximum 
efficiency when under manual control; 
automatic control equipment subject 
to manual regulation solves’ the 
problem. 


By S. Logan Kerr 


Research Engineer, 
I. P. Morris & De La Vergne, Inc., 
Philadelphia 


droelectric plants must come from 

plant design and operation rather 
than from further refinements of design in the hydraulic 
equipment itself. The single important exception to 
this is to be found in the development of a new type of 
propeller turbine with automatically adjustable blades, 
the development and use of which is an important step 
toward bringing low-head plants to the relatively flat 
efficiency curve which hitherto has been found only in 
the medium- and high-head installations. 

Operation studies of a number of plants show conclu- 
sively that the average operating efficiency rarely equals 
the maximum over-all efficiency of the station. In one 
of the newer large hydroelectric plants in the East, the 
over-all efficiency of the station was found from tests to 
be approximately 90 per cent, whereas detailed analyses 
showed that the maximum normally obtained in daily 
service was only about 80 per cent. The 10 per cent 
margin between these two figures was traced directly to 
inefficient loading of the plant and inefficient load dis- 
tribution between the various units within the plant. 

Other factors, such as the unnecessary lowering of the 
maximum operating head in the excessive drawing off 
of the small ponds and storage reservoirs, greatly impair 
over-all station efficiencies. Attention directed to these 
factors indicates a fruitful source of study for improve- 
ment in operating practise with recovery from losses to 
proportions hitherto unsuspected. 

Hydroelectric stations of course must be operated 
with a definite understanding of the capacity of the 
station’s available stream flow, the market for power, 
and the operating characteristics of the system to which 
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From ‘‘Automatic Operator for Economy Control,’’ presented at the 
A. I. E. E. Middle Eastern District Meeting, Philadelphia, Oct. 13-15, 1930. 
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its power is being supplied. For a plant in service, the 
general operating problems in so far as they are con- 
sidered with respect to economy may be classified 
as follows: 


1. Economie load distribution between units for any given 
station load and combination of generating units. 

2. The economic output of the station corresponding to the 
points of maximum efficiency for the various combination of 
units. 

3. The maintenance of the economic number of units or 
combination of units in service for any given load on the station. 

4, The maintenance of maximum operating head and con- 
servation of flow. 

5. The control of pond levels with respect to flow when 
surplus water is available. 


6. The maintenance of sufficient system reserve capacity to 
provide for system requirements, to be operated in parallel with 
the system and carried at a minimum cost. This may be divided 
into two types; reserve for immediate availability and reserve 
for delayed availability. 

7. The maintenance of a fixed draft of water from storage 
reservoirs or through run-of-river plants, to supply the proper 
water balance on a given stream where more than one station 
is installed, in order to provide for plants farther down the river 
or to absorb the discharge from plants above the one under 
consideration. 


8. Automatic frequency control to maintain constant fre- 
quency with the possible refinement of maintaining constant 
average frequency where electric timekeeping is a factor. 


9. Automatic power-factor correction to improve line and 
distribution voltages and power factor within the limits of the 
machine capacities and by utilizing surplus machine from time 
to time as synchronous condensers. 


10. The possibility of making use of flood water to increase 
the annual plant output. 


11. The economy of spilling water over a fixed-erest dam 
under low-water conditions to secure full maximum operating 
head. 


12. The possibility of increasing net plant output by de- 
creasing the output of certain machines below the point of maxi- 
mum individual efficiency. 

The first five of these classifications deal principally 
with the hydraulic characteristics of the plant itself; 
Items 6 and 7 deal with the relation of the plant to 
system operation; and Nos. 8 and 9 may be classed as 
effecting the type of service rendered by the power 
company. The last three were suggested in a discus- 
sion presented by C. F. Merriam of the Pennsylvania 
Water & Power Company, Baltimore. 

Most of these items have been given some attention 
by operating engineers but in most cases further atten- 
tion could be given to advantage. Too much emphasis 
can not be laid upon the desirability of greater utiliza- 
tion of field-test results as a basis upon which to achieve 
better standards of operation and increased efficiency 
of utilization of the plant itself. Field tests can be 
made cheaply and simply in practically all plants by 
either the Allen or Gibson methods; and where these 
methods cannot be applied it usually is possible to 
employ current meters with a reasonable degree of 
accuracy provided sufficient care is used. 
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For purposes of determining the proper loading of the 
individual units, and the proper combination of units 
for maximum over-all efficiency for any given station 
output, accurate determination of unit-operating char- 
acteristics should be prepared along with schedules of 
economic load distribution between the units. In ex- 
isting stations, a careful analysis of operating records 
taken from the daily log sheet will provide the bases for 
these determinations. For new plants, acceptance test 
data will serve; and where accurate test data are not 
available, it is possible that a combination of the manu- 
facturer’s test curves and the manufacturer’s expected 
curves, combined with power-gage-opening tests on the 
actual installation, will provide sufficient information 
from which to prepare operating charts for units having 
similar characteristics. - 

For units with dissimilar characteristes—which of 
course include units of different specific speeds and 
capacities, and occasionally units having the same 
capacities and speeds but built by different manu- 
facturers—field efficiency tests are the only dependable 
source of information. 

With the station and unit characteristics determined, 
an over-all schedule of operation may be prepared which 
will specify for each load on the station, the number 
of units required to carry the load, the proper combina- 
tion of units, and the proper loading of each unit in 
order to maintain the best over-all efficieny. Based 
upon an estimated percentage of adherence to such a 
schedule, the question of load factor, load demand, and 
the rate of draw-down of the forebay, can be studied in 
their effects upon the maintenance of the maximum 
head. In cases where appreciable pondage or storage 
is available, a nice balance may be worked out between 
the permissible rate of draw-down during the demand 
hours and the building up of the head-water level at 
night. With low- and medium-head plants, particu- 
larly in a series development without head overlap 
between plants, it is of great importance in order to 
prevent loss in output and efficiency, to maintain the 
maximum possible operating head. 

The factor of system reserve capacity also is one 
which should receive abundant attention and careful 
study to determine a reasonable margin of reserve to 
protect the system adequately against any shortage of 
power during sudden demand periods and at the same 
time to avoid excessive waste water arising from carry- 
ing too much reserve in parallel with the system. Be- 
cause of the requirement of shutting down and starting 
up units at the proper time this phase of operation 
introducesstillanother burden upon the operating staff; 
also, because of the necessity for maintaining sufficient 
capacity in service to care for the normal operating 
emergencies which would cripple service if such reserve 
capacity were not immediately available, it introduces a 
serious responsibility upon the part of the system load 
dispatcher. 

Studies of actual cost of carrying reserve capacity in 
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any one plant, or with any combination of units can be 
made. On the same basis additional studies will in- 
dicate the desirability of operating units as synchronous 
condensers or merely as reserve capacity floating on the 
line. At most plants some saving can be realized by 
motoring the units from the line with the wheel gates 
tightly closed and the runner vented so that it operates 
in air rather than in water. The difference between the 
cost of maintaining the reserve by these two methods 
and that of having surplus units of light-load capacity 
represents a marked saving if the element of availability 
is assured. 

It is self-evident of course that all of these factors 
have been given, and are being given, attention by 
operating engineers; the one element, however, which 
has hampered seriously the achievement of ideal econ- 
omy in operation has been the necessity of depending 
entirely upon the human element. Further aggravat- 
ing this same difficulty has been the tendency to reduce 
operating forces to a minimum, resulting in increased 
duties and responsibilities for the individual operators. 
Thus, the operator’s attention has been forcibly directed 
to the prime requirement of maintaining continuous 
service, the question of economy necessarily becoming 
of secondary consideration. 

The burden of maintaining accurate loading schedules, 
and of giving careful attention to each of the factors 
outlined at the beginning of this article, will pass beyond 
the realm of possibility for manual operation unless the 
present trend is reversed with a considerable increase in 
operating staffs and provision for rigid supervision. It 
is in this connection, because of the operating efficiencies 
that can be achieved with it, that automatic-control 
equipment has come recently into prominence. 

With the development of automatic-control equip- 
ment the whole aspect of these operating problems 
changes, since the human element no longer becomes 
the limiting factor. Analysis of the economies of 
operation form the basis of preparation of ideal sched- 
ules adapted to the particular system requirements, 
and the application of specially designed automatic- 
control equipment permits the rigid enforcement of 
these ideal schedules, eliminating the losses which must 
result from the inability of operators to follow these 
schedules continuously. 

One of the first applications of this principle of opera- 
tion was made at the 87,000-hp. Norwood plant of the 
Carolina Power & Light Company, where the problem 
presented was to obtain the maximum operating effi- 
ciency out of two high-speed, large-capacity units with 
relatively steep efficiency curves, and one somewhat 
smaller slow-speed unit of a relatively flat efficiency 
curve. Design studies showed that with the units of 
different capacities a higher average efficiency could be 
realized for the plant over its entire range of output than 
would be possible if all three were of the same high-speed 
characteristics. Economic load schedules showing the 
proper distribution of load between the units necessary 
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Fig. 1. Ideal loading schedule as calculated for 
the 87,000-hp. Norwood plant of the Carolina 
Power & Light Company 


to maintain a maximum combined efficiency indicated a 
rather complex problem; at least from the standpoint of 
manual operation. It was demonstrated that slight 
departure from the proper loading schedule would 
result in appreciable loss in efficiency. 

At Norwood the equipment as actually installed con- 
sists principally of a multiple bridge circuit, one side of 
each bridge being a manually-adjusted standard poten- 
tial and the other side a potential in proportion to the 
unit output. By basing the standard potential rela- 
tions upon the ideal schedule for load division between 
units, the balance would be secured at a point at which 
the load on the various individual units would be 
brought to the standard as manually set; this in turn 
agreeing with the desired load distribution between 
units. A single dial, subject to the control of the 
operator, accomplishes an economic load distribution 
between any combination of units in service. Addi- 
tional attachments make for more flexible operation but 
introduce no change in the basic principle involved. 

Study of the curves in Figs. 1 and 2 will reveal what 
application of automatic control can accomplish to 
relieve plant operators of the burdensome routine; also 
what can be accomplished by maintaining the highest 
possible operating efficiencies at the station. The 
circles show the results of manual operation while the 
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triangles represent the operation with the automatic 
control in service. In Fig. 2 the upper envelope curve 
represents the maximum over-all efficiency of the plant 
and it is of some interest to note how accurately the 
automatic operator follows it as indicated by the close 
proximity of the triangle. The approximate figures 
indicate that in so far as its relation to the ideal operat- 
ing curve is concerned, on manual control the produc- 
tion efficiency of this station was approximately 90 per 
cent. With the automatic operator the average operat- 
ing efficiency has been raised to a point in excess of 96 
per cent and has been kept as high as 98 per cent for 
appreciable periods of time. The difference between 
the ideal operation represented along the upper envelope 
curve of Fig. 2, and the actual results secured at the 
station, include all losses due to the incorrect number of 
units in service, as well as the losses introduced by 
maintaining system reserve capacity. The actual loss 
incurred by incorrect distribution of the load between 
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Fig. 3. These curves, showing power output 
with respect to water discharge, simplify the 
work of the load dispatcher 


the units while under automatic control has been ma- 
terially less than 1 per cent. 

At the Norwood station daily efficiency log sheets are 
carefully kept to furnish the basis of detailed analyses 
through which the operating engineers may determine 
the reasons for production losses—accurate records 
upon which to base their efforts, and by which to direct 
attention to the elimination of losses. 

To simplify the work of the load dispatcher, the curve 
sheet reproduced in Fig. 3 was prepared representing the 
station output with respect to station discharge and 
with superimposed radial lines representing uniform 
increments of the kilowatts obtainable for each sec-ft. 
of water passing through the station under the rated 
head at which the plant normally operates. These 
radial lines intersect the power-discharge curves at 
various points, and both the load dispatchers and 
station operators can see at a glance the zones of desir- 
able operation. 

By means of these curves and log sheets, combined 
with the assurance that whatever load is dispatched to 


Electrical Engineering 


the Norwood station will be carried in the most eco- 
nomic manner possible, the system operators and load 
dispatchers were provided with a more efficient tool 
with which to work. This resulted in operating effi- 
ciencies and reflected exceptionally large savings to the 
power company over and above the very best possible 
with manual operation. 

Another interesting application of automatic operator 
equipment was made more recently at the Morony 
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Fig. 4. Performance of the Morony plant of The 
Montana Power Company under control of an 
automatic operator 


plant of The Montana Power Company, near Great 
Falls, Mont. Morony was designed to effect system 
control and automatic frequency control equipment was 
installed as part of the hydraulic turbine contract. 
Both units in that station are of the same size and 
operating characteristics, and it was estimated that the 
requirements for maintaining frequency on the Montana 
system would call for the continuous operation of both 
units through a range of output from one-half to three- 
quarters of their full-load rating. As the load on that 
system is subject to variations not easily predicted, 
question arose as to the loss of efficiency emanating 
from the operation of two units at less than one-half of 
their individual capacities where the load could be more 
efficiently carried on a single unit. 

With the application of automatic frequency control 
to Morony, a further step was made in the development 
of automatic economy control by arranging special 
equipment automatically transferring one unit from 
operating on load to operation as a synchronous con- 
denser, where the point had been reached of one unit 
alone carrying the particular load demand of the station 
more efficiently than could the two units together. 
From Fig. 4 it may be seen that for an output of less 
than about 23,000 kw. it is more efficient to run a single 
unit than to operate both units. Under this condition 
it was impracticable to shut down one of the units 
because it was necessary from a system standpoint that 
the surplus power of the two units be immediately 
available to care for sudden load demands. This 
requirement led to the development whereby one unit 


January 1931 


when its generating capacity is not needed is transferred 
automatically to synchronous condenser operation. 
By the use of efficient automatic air vents, the power 
required to drive one unit as a synchronous condenser 
is held to very small limits, as shown by actual tests 
and as reflected by the curves of Fig. 4. Provision was 
made also to return this reserve unit automatically to 
load service whenever it was required, this to be done 
either at a very slow rate for normal service, or at a very 
rapid rate for emergency conditions. 

Fig. 5 represents the economic analyses of Morony 
station with the saving effected by the automatic control 
plotted with respect to station output. By the opera- 
tion of one unit as a condenser and one unit on load, 
based upon the utilization of the same water flow as 
would be required for two units carrying this same load 
approximately 24,000 kw. in capacity are saved. Ac- 
cording to the latest studies this represents slightly 
more than $7 per hour saving (8 mills per kw. hr.) for 
each hour that the plant is operated at an output of less 
than 18,000 kw. Since storage facilities are available, 
these same savings can be translated into savings in 
discharge as shown. 

The possibilities of extending this type of control to 
other applications is at present virtually unlimited. 
The same principles that have been outlined in connec- 
tion with the application of automatic economy control 
to individual plants are readily adaptable to the opera- 
tion of groups of plants, including a combination of 
steam-electric and hydroelectric plants. 

Application of automatic economy control to electric 
power generation requires an intimate knowledge of 
system characteristics as well as prime mover character- 
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installation can reach its highest degree only through 
complete cooperation between the manufacturer and 
the operating company and by maintaining an impar- 
tial attitude in regard to the equipment to be used, its 
application and its limits. To secure the ultimate aim 
of the highest efficiency of power generation possible 
with the installed equipment the engineering of design 
and application must be carried on with these principles 
in view. 
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Electric shovel in cement mill quarry 


Practically completely electrified, the 
cement producing industry uses 214 
billion kilowatt-hours of electric energy 
annually in the production of its 
$275,000,000 output of 175 million 
barrels. 


N INDUSTRY which uses 214 
billion kilowatt-hours of electric 
energy per year at practically 

unity power factor, and at the highest load factor 
known to the larger industries, presents many interest- 
ing features to the electrical energy. In the Portland 
cement industry the use of electric power in new plants 
is becoming universal. The greater part of it is pur- 
chased power and all of it is used subject to extraordi- 
nary efforts to get the most out of every kilowatt-hour. 

A typical modern cement plant has a daily output of 
about 3,000 bbl., costs 214 million dollars, employs some 
200 men, and uses from 45,000 to 60,000 kw-hr. each 
day. The total investment in this highly competitive 
industry in the United States is some $650,000,000 and 
the value of its annual output of 175,000,000 bbl. 
(700,000 94-lb. sacks) amounts to $275,000,000. Major 
plants of this industry, totaling some 160, are scattered 
through 33 states in the Union. According to Cement 
Association estimates, 33 per cent of the annual manu- 
factured product is used for road construction, 25 per 
cent for building, 15 per cent for rural uses, and the re- 
maining 27 per cent is scattered over some five classifica- 
tions, the last of which covers bridges, river and harbor 
works, dams and water power projects, and takes only 
4 per cent. 

Commercial Portland cement is more or less a varied 
mixture of tricalcic silicate, dicalcic silicate, tricalcic 
aluminate and tricalcic ferrite. The alumina and iron 
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Electricity 


in the 


Cement Industry 


By R. H. Rogers 


General Electric Company 
Schenectady 


oxide act as fluxes so that the lime and the calcium can 
combine at workable temperatures. Excluding the 
normal 5 per cent of impurity and the 2 per cent of 
gypsum added as a retarder, ordinary cement contains 
about 65 per cent lime, 25 per cent silica, 7 per cent 
alumina, and 3 per cent iron oxide. Its manufacture 
involves many operations and electric equipment con- 
tributes to expeditious handling and control throughout 
the processes. 

In a typical installation raw materials are taken from 
the quarry by electric shovels, hauled by electric trains 
to electrically-driven crushing plants whence the ma- 
terials go through various grinding, handling, and 
mixing processes, all electrically controlled. Slurry, 
the output of the wet process tube mill, is pumped to 
storage basins and correcting tanks where a chemist 
maintains the working stock at the desired chemical 
status. 

Gigantic tubular revolving kilns, some as large as 
12 ft. in diameter, 350 ft. long, and weighing more than 
400 tons—by far the largest moving pieces of machinery 
in the world—receive the slurry for heat treatment. 
To stimulate a natural flow of its contents, the kiln 
is inclined at a pitch of approximately 34 in. per ft. and 
to keep its contents duly agitated it is revolved at speeds 
varying from one-half to one rev. per min. About 


Adjustable-speed, 75/100-hp., 230-volt, d-c. motor 
driving kiln through 900:1 reduction gear 
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handling 
grinders to silos; driven by 60-hp. 900-rev. per min. 
induction motors 


Cement pumps cement from dry 


three hours are required for the material to pass through 
the longer kilns from the stack end to the firing end, 
during which time it meets with increasing temperature 
up to 2,900 deg. fahr. 

In its passage through the kiln, the slurry is gradually 
raised in temperature through a zone of chemical reac- 
tions to a point of fusion, the product of which is 
clinker about the size of ordinary marbles. This 
white hot clinker then passes through long cooling 
drums to storage where it may be kept indefinitely— 
even outdoors since it is Impervious to moisture. It 
is hard enough to scratch glass, dark brown or black in 
color, and bears no physical resemblance whatever to 
either its raw material ancestors or to the Portland 
cement which it will be when finely ground. 

From the pulverizing tube mill the highly chemically 
active grey powder—Portland cement—is pumped elec- 
trically to storage silos from which it is reclaimed for 
shipment. 

From the central station load standpoint, the cement 
mill is attractive because it runs through the 24-hour 
day, often operating as much as two years without 
shutdown. A plant having a capacity of 3,600 bbl. 
per day will have a connected load of about 6,500 hp., 
and the small percentage of idle equipment means a load 
factor exceeded by few, if any, other industrial loads. 
Further, the commonly used synchronous motors 
facilitate power-factor control, adding to the attractive- 
ness of the load. In spite of the fact that waste heat 
available from the kilns is sufficient to operate a power 
station of ample size to serve the mill, power usually is 
purchased. Although many waste heat plants are in 
operation, advantageous power contracts available in 
recent years, together with a desire on the part of the 
cement companies to devote all available capital to the 
production of cement, have tended to suppress the 
tendency to install waste-heat boilers and turbine- 
generating plants. 

In cement mills at least three common arrangements 
of electric power distribution are in vogue: (1) A 2,300- 
volt secondary system with small 2,300/440-volt trans- 
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formers scattered about the plant at convenient 
low-voltage centers; (2) separate transformers with 
2,300- and 440-volt secondaries placed at the substation; 
(3) transformers with secondary windings for 2,300 and 
440 volts. 

The present tendency is to concentrate all circuits at 
the main switchboard and to control all of the larger 
motors throughout the plant from that point. Rigid 
demand specifications common in power contracts 
make desirable the avoidance of peaks and this is done 
in some instances by having all heavy motor starting 
executed by the switchboard attendant, upon signal 
from the machine operator. This enables the switch- 
board attendant to watch his demand meter for an 
opportune moment, a practise which permits full- 
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voltage starting on even the largest synchronous motors, 
thus simplifying the control and reducing control 
investment. 

On the main switchboard, some newer mills have 
installed automatic peak and demand limiters which 
function by cutting off temporarily certain preferred 


Battery of 4-in. slurry pumps driven by 30-hp., 
1,500-rev. per min., 440-volt, 25-cycle motors 
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loads when peaks threaten, as well as cutting off larger 
banks of motors when the 15-min. demand limit is 
threatened. Air compressors used in a mill may involve 
as many as four 175-hp. synchronous motors, and 
solenoid-operated unloading valves are used often to 
alleviate impending peak conditions for short periods 
of time. 

Another refinement successful in automatically hold- 
ing the plant power factor at unity is accomplished by 
arranging the power factor meter to control the field 
strength on an excitation motor-generator. With a 
falling power factor this arrangement permits the 
generator field to be strengthened and the resulting 


Side-dump transfer cars each operated by two 
75-hp. 250-volt motors; motor-driven air 
compressor on each car 


increased excitation on the synchronous motors driving 
the tube mills tends to restore the desired power factor. 

Diverse characteristics of the motor loads in the 
cement mill make necessary the use of many different 
types of motors, including adjustable-speed, d-c., 
wound-rotor induction, squirrel-cage induction, and 
synchronous motors. For kiln drive and for various 
types of material feeders requiring a wide range of 
adjustable speeds, 280-volt, d-c. motors are used. 
Feeder motors most commonly are 5-hp. open-type 
units, while kiln motors may be rated at from 50 to 100 
hp. Controls for the various motors are concentrated 
in groups at convenient points so that the kiln operator 
may control the slurry or dry feed, the coal feed, the 
kiln rotation, and other related operations. 

Electric power shovels are meeting with much favor 
in cement mill quarries, and those subject to heavy 
work are almost sure to be operated on generator 
voltage (Ward Leonard) control. On such shovels 
there is a motor-generator set, either synchronous or 
induction, with three d-c. generators, one each for the 
hoist motor, the swing motor, and the “crowd” motor. 
Operation and reversals of these motors are controlled 
solely by the strength and polarity of the fields of their 
generators, a system which enables the shovel to do a 
tremendous amount of work in such a smooth way that 
maintenance no longer is a heavy item in shovel opera- 
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tion. On some properties electric traction is used, and 
of course d-c. motors carry the burden. Self-propelled 
side-dump cars, each hauling a trailer, are used at one 
prominent plant. 

Wound-rotor induction motors are used on heavy 
duty equipment, such as quarry slope hoists, rock 
crushers, hammer mills and similar equipment, where 
the current inrush to a squirrel-cage motor would be too 
great for full voltage starting or where graduated ac- 
celeration is desired. These motors are used also for 
adjustable varying-speed service, such as required for 
kiln drives, by using constant duty resistors in the 
secondary circuit. Large motors of this type are 
operated from the 2,300-volt circuit, while the small 
ones operate on 440 volts. Squirrel-cage motors of two 
types are used, but the normal single squirrel-cage type 
greatly predominates. 

In the modern cement mill synchronous motors 
account for the greater part of the power applied. 
Normal-starting-torque synchronous motors are used 
on the d-c. motor-generator sets, air compressors and 
similar equipment. Tube mills—huge revolving cylin- 
ders, in the larger sizes each containing perhaps 100 
tons of hard steel balls or grinding pellets in addition 
to its load of clinker—require from 400 to 900 hp. to 
drive them at 20 rev. per min. These mills offer a 
starting load often as high as 160 tons, representing 


“Super-synchronous’’ motors provide for full- 
load starting; the four 800-hp., 180-rev. per min., 
2,200-volt motors drive two mills for 
finish grinding 


a motor load of from 125 to 180 per cent of normal. 

For this particular duty “‘super-synchronous” motors 
were developed. This type has a stator mounted on 
trunnion bearings and surrounded by a band brake. 
When it is desired to start one of these excessively 
heavy loads, the brake is released and the stator brought 
up to synchronous speed while the rotor and its load 
are standing still. This makes available the whole 
normal pull-out torque of the motor for starting the 
tube mill load and, as the brake is applied gradually, 
the stator slows down and the rotor speeds up. Of 
course, the sum of the stator and the rotor speeds 
always is synchronous speed. After from 10 to 20 sec., 
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as dictated by permissible current limits, the stator is 
brought completely to rest and the motor thereafter 
continues to perform as a normal synchronous unit. 
The brake may be applied either by hand or by a direct- 
connected pilot motor set to operate at a predetermined 
rate. In common with the other synchronous motors 
the power factor of these machines may be adjusted to 
suit the power factor demand of the plant. Normally, 
these large motors are started from a reduced voltage 
bus energized through an auto-transformer or compensa- 
tor, although in some of the new mills they are started 
direct on full voltage. 

High torque synchronous motors are being applied 
with good results to tube mills where the power system 
is adequate to stand the current inrush incident to eight- 
or ten-second starting. The motors have double 
squirrel-cage or amortisseur windings, which affect 
the starting torque and starting current just as the same 
construction affects a squirrel-cage induction motor. 
This type of motor presents the simplest form of syn- 
chronous motor drive for hard-starting loads, since it 
requires no clutch or special mechanical construction. 

In a 3,600-bbl.-per-day cement mill of modern design 
there will be about 3,000 hp. in induction motors and 
3,500 in synchronous motors. Power factor of the in- 
duction motor division will range from 0.82 to 0.85, 
since all of the motors are fairly high-speed units and 
carry practically full load, while synchronous motor 
power factors, of course, are controllable. A common 
practise in one mill is to operate all of the smaller 
synchronous motors at unity power factor and to oper- 
ate four 600-hp. units at 0.90 leading. This results in 
3,000 hp. operating at 0.82 lagging power factor, 1,000 
hp. at unity power factor, and 2,400 hp. at 0.90 leading 
power factor. 

Continuous operation is of vital importance in several 
of the steps in the manufacture of Portland cement, and 
extraordinary precautions are taken to avoid shut- 
downs. Duplicate units, high class wiring, ample 
sizes for all equipment, high class supervision and care- 
ful maintenance make possible continuous runs of as 
longas23 months. After such a period drastic renewals 
and other maintenance measures are executed to make 
possible another long and uninterrupted period of 
production. 

Safety to personnel is provided for in the cement 
industry to a degree not found in many other industries. 
This attitude is reflected in the entire electrical in- 
stallation accounting for the prevalance of push-button 
magnetic control for the mechanical safe-guarding of 
live parts of motors and control and for the strict en- 
forcement of rules limiting changes or adjustments to 
electrical equipment to properly qualified persons. 

A few years ago cement mills were considered to be 
particularly hard on electric motors and similar equip- 
ment because of the prevalence of abrasive dust. Cor- 
rective measures have been so extensive and successful, 
however, that no extra precautions now are needed 
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to insure successful operation of electrical devices in a 
cement mill. In fact, motor generators, air compressor 
motors, large mill motors, and in some cases even the 
switchboards themselves are installed out in the open 
in the mill room, a place where in the older mills the 
dust was the thickest. Today, a cement mill may be 
made as clean as a food producing plant. 
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What of the 
Foreign Job? 


In the new and rapidly developing 
countries lie great opportunities for 
speedy advancement, so attractive to 
the young engineer; but forethought 
is necessary if such a step is to be taken 
advantageously. 


By Percy H. Thomas 


Consulting Engineer, New York 
Fellow, A. I. E. E. 


OMETHING mysterious, something 

S appealing to the imagination of a 

young engineer, is to be found in 

the contemplation of a “foreign job.” The idea of 

going abroad among a group of people perhaps some- 

what backward in latest engineering and construction 

methods, and helping them to create a record-breaking 

mining plant that will earn large profits; or, to install 

a far-spread and efficient power system to bring from 

high mountains electric current for a great city with 

incidentally a large financial nest egg,—is enough to 

stir the blood of any young, ambitious engineer. This 
after all is as it should be. 

When, however, a young man with a few years’ 
experience in practical engineering, asks for advice as 
to whether to seek a job abroad or to stay at home, 
the impulse is to recommend that he stay at home. 
For this there are good sound reasons; the chief one, 
that experience has proved that the goal pictured by the 
imagination of the young man is seldom achieved. 
Conditions involved in scoring a conspicuous success 
in foreign engineering fields are many and exacting, 
and few men have the requisite qualifications. Not 
many, however, realize their own limitations, nor the 
difficulty of maintaining a proper perspective in new 
surroundings. Once a man is launched in a foreign 
country on a three-year contract a change of berth is 
no longer easy. Nevertheless, for the right man this 
service abroad offers inviting opportunities. 

There are two types of service to be considered. 
In the case of the man from “‘the States’’ the simpler 
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and more usual undertaking is the signing ofacontract 
with a large construction or operating company, con- 
trolled from the home country—a job somewhere in 
Mexico or South America. In such a case, the man 
goes among people of his own kind—speaking the same 
language, with the same background, and living the 
same sort of life. All matters of transportation, 
housing, sanitation and health, and the regularity of 
pay day are company provisions. The real effect of 
the situation, however, is to give opportunity for inten- 
sive technical work, free from distraction and with a 
good chance to use ingenuity and resourcefulness in 
overcoming new or locally adverse conditions. There 
is a chance to evidence intelligence, grit, and character; 
and two or three years in a foreign country under usual 
conditions will go far to develop all these qualifications. 
It is remarkable how one’s personal characteristics are 
stressed; always liquor temptations must be met, and 
when abetted by example, homesickness, and physical 
exhaustion it becomes insidious and hard to resist. 
The success and promise of many a young man has been 
destroyed by overindulgence. 

Also, away from the society of women acquaintances, 
it is difficult to satisfy a longing for society. On the 
foreign job women are few and most of those present 
are married. With the persons assigned to work with 
him a man often finds himself thrown with unpleasant 
and uncongenial personalities; this will be trying and 
frequently irremediable. 

Conditions are usually even more difficult for a man 
who takes his wife with him, for the limitations of 
such a life weigh more heavily upon her. Lack of 
conveniences, absence of the relaxations and diver- 
sions to which she is accustomed, and the long distance 
from relatives and friends, are trying, especially since 
the woman does not have the stimulus of the job’s 
constructive work. And discontented wives may 
cause real difficulty. But there is another side to the 
woman’s work on the foreign job; a tactful, good- 
willed woman can do wonders in brightening up camp 
life and in organizing social activities. In fact com- 
panies depend upon a sufficient proportion of this type 
to keep the spirits of their men normal. 

On a foreign job, advancement in authority and 
personal development are rapid, and a man may rise far 
in three years. Ability and adaptability count; and 
further, a man usually gets a wide variety of experience. 

At the end of the first contract, the difficult question 
arises whether to stay or return home’ In the latter 
case there is usually little difficulty in picking up the 
home threads, the period of absence not having been 
great. -But for the successful man, with offer of more 
pay, more responsibility, more interesting work, and a 
feeling of partnership and loyalty for the enterprise, 
the temptation to stay is strong. Generally, if a man 
takes his second contract he has crossed his Rubicon 
and is likely to have a more or less permanent stay. 
But if he wishes to marry, the question of finding a 
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wife is a formidable one; some find girls of their 
own nationality on the job; some marry women of © 


the adopted country, but ordinarily, the choosing is 
under unfavorable auspices. 

When the family begins to grow up, the question of 
schools increases the difficulty, and usually as they 
reach their late ‘‘teens,’”’ the young folks are sent back 
to the home country. The sequel is that when they 
arrive at college age or even later, there is effort for the 
return of the whole family. Then the engineer finds 
himself out of touch with home conditions and former 
friends. Very few succeed in placing themselves to 
advantage, some obtain only inferior positions, and 
not infrequently, a man with financial obligations must 
return if he may, to the old job. 


It is sometimes supposed that companies pay ex- — 


ceptionally high salaries to engineers going to foreign 


jobs; this is a mistake, for salaries are likely to be — 


rather less than more. It may be said, however, that 
on the foreign job it is comparatively easy to save a 
large part of the salary, and this, in the course of years, 
may amount to a material sum. 

The second type of foreign service is the engineer who 
goes to stay in the new country; to develop with 


its life and industry. Only those exceptionally fitted 


and very sure of their ground should consider this 
course. At the start it is difficult to picture clearly the 
process and outcome, but once the die is cast it will be 
hard to turn back, even though many periods of doubt 
and regret may arise. 

Success will lie in entering whole-heartedly into the 
life of the country and adopting its ways and ideas; 


not on sufferance, but with approval and appreciation. — 


In civilization, point of view, mode of living, use of 
leisure, and so on, the people of a foreign country are 
apt to contrast strongly and unfavorably with those 
at home. It should not be forgotten, however, that 
their customs may be different rather than inferior; 
that life and happiness are complex, and that after all 
only a few of the opportunities of pleasure and culture 
offered anywhere may be embraced. While one life 
may excel in certain things, another may lead in 
others. Genuine success must be based upon accom- 


plishment, friendships, and appreciation of one’s neigh- — 


bors. Human nature is the same the world over and it 
is afact that if one treats people kindly, appreciating 
their good points, assisting in their enterprises, 
training oneself in their language, studying their litera- 
ture, and being generally sympathetic, the reward will 
be ample. 

It is the new and rapidly developing countries wherein 
lie the coming generation’s opportunity for service 
and advancement. Splendid possibilities for com- 
petent individuals as representatives of home com- 
panies exist in foreign countries, but to hold the 
confidence and sympathy of the native men of affairs 
and at the same time serve the best interests of the 
home company is no mean achievement. 
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Small Alternators now 
Fully Automatic 


By Earle R. Wetzel 


Electrical Engineer, Kohler Co., Kohler, Wis. 
Associate A. I. E. E. 


ULL-AUTOMATIC alternators 
with inherent voltage regulation are 
now available in 5- and 10-kv-a. 

sizes. These units have been designed especially to 
be used in connection with small engine-generator 
plants where an a-c. supply is desirable. With this 
equipment a distribution system may be of standard 
two- or three-wire construction in which every switch 
operates as a remote-control device for operating the 
plant without special control circuits. 

In the design of this machine difficulties formerly met 
in connection with inherent regulation have been over- 
come. Armatures for both alternator and exciter are 
mounted on a common shaft carried on a single set of 
bearings. Further to simplify construction the two 
sets of field poles are mounted in a single frame. The 
resulting combination machine has a voltage regulation 
nearly the equivalent of a compound-wound d-c. 
generator, and achieves this end without manual or 
sensitive automatic devices. 

The two armature cores are built from standard 
laminations and assembled on a common shaft with 
slots in approximate alinement. Each exciter armature 
coil is form-wound with a definite number of long and 
short turns with a continuous conductor. Short turns 
are lap-wound in the usual way in the exciter slots only, 
while the extensions constituting the long turns are laid 
simultaneously in the alternator slots. Alternator slots 
are only partially filled with the long coils from the 
exciter armature and in these slots, the alternator coils are 
assembled subsequently in any voltage or phase relation 
desired. Thetwosetsof windings areinsulated from each 
other, and therefore the two voltages are independent. 

In operation with zero current output from the alter- 
nator, the exciter voltage is the vector sum of that 
generated by the exciter windings revolving under two 


Double armature assembly of 5- and 10-kv-a. full- 
automatic alternators 
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sets of field poles. Each alternator field pole is opposite 
in polarity to its adjacent exciter field pole and displaced 
approximately 40 electrical degrees in the direction of 
rotation. There is therefore a differential action of the 
generated voltage in the extended exciter armature coils 
as compared to that portion in the exciter armature 
slots. Any weakening of the alternator field reduces 
this differential voltage, permitting the exciter voltage 
to rise somewhat proportionately. 

It should be realized that any alternating current in 
the alternator coils is in synchronism with the respective 
field magnetism in such a way that the extended exciter 
armature coils receive their magnetic flux resultant 
from that of the alternator field poles and the ampere- 
turns of the alternator coils in the same slots. This 
change in the relation of voltages generated in the two 
sections of each exciter armature coil gives the effective 
compounding desired, and the angular relation of the 
two sets of field poles decreases this differential or buck- 
ing action on low power factors with a corresponding 
rise in exciter voltage. 

To maintain stable exciter voltage over a wide range 
of alternator loads without extreme magnetic satura- 
tion on the heavier loads, the exciter voltage increases 
approximately 50 per cent on full alternator loads, with 
a possible 100 per cent rise when starting large poly- 
phase motors. Effective compounding can be altered, 
if necessary, with an adjustable resistance in the 
alternator field circuit. 

While this system of voltage regulation may serve 
only small alternators of low voltage, it is machines of 
this capacity which do not receive technical attention 
in service. Full-automatic operation necessitates auto- 
matic voltage control. 
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Insulation Research 
Turns Again to Fundamentals 


After digression to follow specific 
channels of commercial stimulation, 
insulation and dielectric research is 
finding that known facts can be inter- 
preted correctly only with fuller knowl- 
edge of underlying fundamentals. 


N IMPOSING array of subjects 
pertaining to the research being 


directed toward improvements in 
and a better understanding of electrical insulation was 
presented at the third annual conference of the Com- 
mittee on Electrical Insulation of the Division of 
Engineering and Industrial Research of the National 
Research Council. This conference was held at the 
Bureau of Standards in Washington, D. C., Nov. 7-8, 
1980, and attracted the attendance of more than a 
hundred physicists, chemists, and electrical engineers. 

It was of particular significance to note that the 
trend of research effort in this field is definitely toward 
a better understanding of fundamentals. This gives 
rise to hope that the proponents of the three widely 
held and largely incompatible theories—(1) dipolar 
molecules, (2) anomalous conduction, (8) colloidal 
assemblages—may find common ground for an under- 
standing. At the present time none of the theories 
held really satisfactorily explain the insulation problems 
faced by the practical electrical engineer. 

In an attempt to present something of a cross-section 
of the activities reflected at the Washington conference 
the annual report of Doctor J. B. Whitehead, its chair- 
man, is presented herewith practically in full and 
abstracts of reports of several of the specific studies are 
presented on the following pages. 


¢ ¢ ¢ 


Year’s Efforts Show 
Commendable Progress 


By Dr. John B. Whitehead 


The John Hopkins University, Baltimore 
Fellow, A. [. E. E. 


ESEARCH and development in the field of 
dielectrics and insulation have resulted in notable 
progress during the past year. Experimental studies 
have ranged from fundamental questions in the fields 
of pure physics and chemistry, through the important 
intermediate field of effort made to bring together the 
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talents, resources, and enterprise of both pure and 
applied science to the wide and always active field 
of direct development by cut-and-try methods for 
the improvement of insulating materials and structures. 


LIQUIDS 


In the class of fundamental studies those of perhaps 
most direct interest are the studies of dielectric con- 
stant in liquids, with particular reference to molecular 
orientation and the contribution of this phenomenon 
to the resulting polarization. Of special interest is 
the increasing discussion of polar molecular orienta- 
tion as an explanation of dielectric loss under alter- 
nating stress. Another important group of studies is 
on the relation between fundamental chemical struc- 
ture as varied through a series of liquid isomers and 
their corresponding electric and other physical proper- 
ties. Several independent researches of this type now 
are under way. Interest in these two groups of prob- 
lems is general, not only in this country, but also 
abroad. More than any others, they give promise of 
further knowledge of the ultimate structure of the 
dielectric molecule. Closely related studies are those 
on the conductivity encountered in commercial insu- 
lating liquids and its relation to alternating stress. 
These liquids often excel in electrical properties, the 
purest used in physical research and obey much the 
same laws. In these cases the laws of conductivity 
are found to vary widely as related to both electric 
stress and duration of application, both having im- 
mediate bearing upon the amount of loss under alter- 
nating stress. Several theories have been proposed 
as to the origin and nature of the several types of ionic 
carriers apparently present in these phenomena. 


CRYSTALS 


Important fundamental studies are being directed 
also to the problems of solids as exemplified in crystals. 
Their relative freedom from impurities gives favorable 
opportunity for study of the nature of their residual 
conductivities, polarization electromotive forces, ulti- 
mate electric breakdown strength, and other allied 
properties. One result of this work has been to show 
that the structure of even the purest crystals of any 
considerable size is not so uniform as supposed, and 
that irregularities and faults often play an important 
part in the electric behavior of even the best of these 
materials. 
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BREAK-DOWN STUDIES 


In the intermediate class of studies in which effort 
is made to combine fundamental knowledge and 
technique with the problems of practise, there is a 
remarkably wide range of studies on the breakdown 
strength of gases, liquids, and solids. Development 
of the cathode ray oscillograph has extended the range 
of the intimate observation of short-time phenomena 
enormously. Asa result, in the case of gaseous break- 
down, early apparent discrepancies between the 
results of observation and the indications of Townsend’s 
theory of secondary ionization are now through the 
recognition of other influences in a fair way of being 
removed. Chief among these is new evidence as to 
the importance of space charge resulting from the 
initial stages of ionization, in setting up new and higher 
values of local electric stress. The importance of these 
phenomena in their relation to the shape of discharge 
electrodes has been recognized with resulting indica- 
tions for improvement in the breakdown strength of 
the various flashover gaps of practise. 

There have been several series of careful investiga- 
tions of the conditions surrounding the breakdown of 
liquids ranging from those of simple type such as 
hexane, pentane, and xylol, to transformer oil and other 
commercial insulating liquids. These studies present 
much new evidence on the influence of temperature, 
pressure, and shape of electrodes, and particularly of 
the conductivity as a measure of the dissolved impuri- 
ties. There is recent evidence that a variation of 
breakdown voltage with pressure may be entirely 
attributed to impurities. 

Many studies on the breakdown of solids have been 
reported, mostly from German sources but with one 
interesting group in this country. Efforts in all this 
work are directed largely toward a closer control of 
temperature and field distribution. Results always 
point to a separation of several possible types of break- 
down, notably the simple electric breakdown as based 
upon molecular structure, and thermal breakdown 
resulting from temperature increase of conduction in 
its influence as ionizing agent or directly on molecular 
breakdown through increased kinetic activity. 


CONDUCTIVITY OF INSULATING LIQUIDS 


Other studies in the intermediate group referred to 
are those of the conductivity of insulating liquids with 
special reference to the modification of their properties 
through mixtures. An example is an interesting pro- 
posal which traces the residual conductivity always 
found in insulating oils to the presence of colloidal 
particles always present in such oil. These particles 
have high powers of absorption which converts them 
into large, heavy ions. Their action jointly with 
ions of other types may be invoked for explaining 
several well-known, but hitherto little understood, 
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peculiarities of liquids of this class. Supporting the 
suggestions of several speculative studies in this field, 
the presence of space charges in liquids also has been 
shown with associated variations of potential gradient. 
In accordance with indications of this type, it would 
appear that all liquid insulators, even the best, have a 
small residual conductivity due either to dissociation 
or to extraneous radioactive influence, but that this 
conductivity has relatively little influence upon their 
behavior as insulators. More important is a super- 
posed conductivity due either to residual impurities 
or perhaps to partial molecular instability, which results 
in a larger and heavier type of ion that plays its part 
in the formation of space charges and particularly in 
the short-time conductivity which reflects itself in 
dielectric loss. 

Another group of studies of liquids are those directed 
toward the stability of the ultimate structure as 
revealed under the influence of corona discharges, high 
stress, cathode ray bombardment, and the like. The 
gases involved and the residual products are looked to 
for indications of the nature of the deterioration process 
in insulating oils. 


HIGH-TENSION LINES AND CABLES 


Also covering an extension range, the third broad 
group of development studies involves direct experi- 
ments on the improvement of known insulating mate- 
rials and methods, and the discovery of new ones. 
Improvement of insulation for overhead high-voltage 
lines heretofore has not engaged the attention of the 
National Research Council’s committee on electrical 
insulation; nevertheless it is an active field from the 
standpoint of insulation and there is a continued study 
by its own group of specialists. In this direction 
conspicuous results have been obtained recently in in- 
creased knowledge as to the importance of the mechani- 
cal design of terminals and flash-over distances in 
their influence upon the distribution of electric stress 
and breakdown voltage. Here, progress is directly 
related to the more fundamental work on the break- 
down of gases already discussed. 

Problems presented in impregnated paper as applied 
to high-voltage underground cables comprise another 
extremely active field. Studies in this field range 
from the original structure, manufacture, and resulting 
properties of paper, through a broad series of problems 
in impregnating oils, into the methods of impregnation 
and assembly. Another group concerns itself with 
modifications of the mechanical setup of the cable 
structure itself—all looking to higher stresses and 
longer life. Among the more important accomplish- 
ments are increased knowledge as to the stability of 
oils, the separation of the component losses in impreg- 
nated paper, better understanding of internal ioniza- 
tion, and many others. 

Several investigations—usually accelerated life tests 
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—as to the influence of residual air and residual] mois- 
ture in cable insulation are under way. In this con- 
nection, problems demanding solution include a suitable 
accelerated life test on small samples and the law 
connecting life with voltage and time. Less attention 
apparently has been given to the question of wax 
formation in cables, which still remains unexplained. 
Many improvements in both electrical and mechanical 
characteristics of various materials for relatively low- 
voltage insulation have been announced. Noteworthy 
reports have been made of non-lead-covered insulation 
for underground service and of rubber insulation having 
corona-resisting properties. 

Increasing evidence of the advantages of oil-filled 
cable must be given conspicuous mention. Originally 
developed for the highest voltages, its value in lower 
ranges now is recognized largely because of the simpli- 
fication of joints, terminals, oil-feed, impregnation, and 
other features. 

Reference to all this progress would not be complete 
without mention of the agencies in this country respon- 
sible for it. Universities, government agencies, national 
scientific bodies, manufacturers and public utilities 
are all uniting in the attack. Each fitted for special 
types of investigation, their joint efforts insure a 
steady advance in knowledge. 
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Conductivity 
of Insulating Oils 


| Paster by Doctor J. B. Whitehead and by Prof. 
K. F. Herzfeld present further results from the 
extended program of research under way at Johns 
Hopkins University on the fundamental properties of 
insulating liquids, with special reference to their use 
for the impregnation of paper. The general course of 
these studies has indicated that within the normal 
operating range of temperature the dielectric loss in 
insulating oils of the better known types can be entirely 
accounted for by the conductivity as measured for the 
very short time intervals corresponding to the period 
of commercial alternating circuits. In the case of 
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mpregnated paper, dielectric loss is entirely accounted 
or by dielectric absorption as measured under con- 
inuous potential. Doctor Whitehead’s paper is a 
urther study of the short time conductivities, and has 
evealed for the first time the presence of dielectric 
ubsorption in a liquid. The influence of this on dielec- 
ric loss is examined. His own abstract follows: 

“‘Continuous-current characteristics of several insu- 
ating oils are studied for time intervals beginning 0.001 
sec. after the application of voltage or short circuit. 
Hssential equipment is the amplifier oscillograph in 
sonnection with a quick-acting switch. It is found 
chat in one group of oils there is an initial conductivity 
which is constant over the period of the first second 
following the application of the voltage. Thereafter 
there is a slow decrease of conductivity to a final value 
much lower than the initial value. It is shown that 
this initial constant conductivity is sufficient to account 
for all of the dielectric loss under alternating stress. 

“In another group of more carefully refined and 
deaerated oils there is superposed upon the brief initial 
constant conductivity a still shorter initial evidence of 
dielectric absorption. During the first few thousandths 
of a second the charging current decreases sharply; is 
followed thereafter by a constant conductivity up to 
about one second, and thereafter decreases further to a 
much lower value after along time. The initial absorp- 
tion period has a corresponding discharge curve on 
short circuit. The measured value of the alternating 
loss in this case is completely accounted for by the 
sum of the loss due to the initial period of absorption 
in combination with the succeeding short-time-constant 
conductivity. 

“Other results are presented on the variations of the 
initial and final conductivities with the voltage and 
with temperature. The final currents show saturation 
characteristics, but the initial high conductivities do 
not. ”’ 

In Professor Herzfeid’s paper are given results of a 
mathematical study of Prof. Whitehead’s results, look- 
ing to a determination of the size and character of the 
ions involved in the anomalous conductivity of these 
oils. This question has direct bearing upon the 
problem of the change in electrical behavior and 
characteristics of impregnated paper as related to those 
of its two constituents. Studies of this question also 
were described in a separate paper, presented at the 
same meeting by Doctor W. B. Kouwenhoven. Prof. 
Herzfeld’s abstract follows: 

“Tt has been shown in a previous paper how the 
methods developed in the study of conduction of 
electricity through gases could be applied to determine 
the nature of the ions present in liquids and solids. 
In the present paper these methods have been applied 
to the measurements (recently performed by Whitehead 
and Marvin) of the space charge set up in insulating 
oils by a steady electric field. The procedure is the 
following: 
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“The shape of the curve shows that the current must 
be considerably below three-fourths of the saturation 
current. It is possible to fit the curve closely by 
assuming the Langevin constant to be 6 = 36 + 10. 
From this the number of ions present in the normal 
state and their mobility can be calculated, which turns 
m. volt 


per . With that 
ec. cm. 


¢ 
out to be 3.5 10-* + 50% 5 


assumption the mobility is of these ions inversely 
proportional to the viscosity; mobility in water would 


cm. volt 
bedeZ-L0* per 
sec. 


or, in the usual units, 12. 
cm 

If one assumes that Lorenz’s results for organic ions 
can be applied, these ions should have approximately 
110 atoms. From the boiling point of the oil one would 
conclude that the molecule of the oils contains about 
45 atoms.” 
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Impregnated 
Paper Insulation 


By F. Hamburger, Jr. 


Johns Hopkins University, Baltimore 
Associate, A. I. E. E. 


HIS abstract of a preliminary report gives some 

results of a study of the life of impregnated paper 
insulation under way at the School of Engineering, 
Johns Hopkins University. The work is being sup- 
ported by the subcommittee on impregnated paper- 
insulated cable research of the National Electric Light 
Association. In an earlier work under the same 
auspices, a study was made of the influence of residual 
air on dry impregnated-paper insulation. Results of 
that study (Vol. 47, No. 1 TRANSACTIONS A. I. E. E., 
January, 1928) showed the desirability of investigating 
the effect which different amounts of residual air would 
have upon the life of impregnated paper insulation. 
A brief summary of the results so far obtained is given 
here in the form of eight conclusions, briefly qualified. 


LIFE-PRESSURE RELATIONS 


A series of accelerated life tests were made on more 
than 1385 samples of impregnated paper insulation in 
which the only variable was the amount of residual air. 
Results of this extensive series of tests led to the fol- 
lowing conclusions: 


1. The life of impregnated paper insulation increases steadily 
with a decrease in the amount of residual air. 

2. The life of impregnated paper insulation decreases rapidly 
impregnation pressures above 2.5 em. Hg., absolute pressure. 

3. For pressures below 2.5 em. the normal variations in 
structure of the samples, particularly tightness, are more im- 
portant than the amount of residual air. 
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The pressure range from 40 cm. to 2.5 em. studied 
with one compound showed an increase in life from 
150 to 2,370 hr. A second compound was used to 
investigate the pressure range from 2.5 cm. to 2 mm. 
and in that region the decrease in pressure was accom- 
panied by an increase in life from 4,159 to 6,370 hr. 
In addition to these conclusions as a direct result of 
the tests, the necessary preliminary work led to the 
development of a satisfactory type of sample and 
reenforced ends for use in accelerated life tests. Several 
other interesting features have come out of the work 
which will be treated briefly here. 


VOLTAGE-TIME RELATIONS 


Accelerated life tests were carried out by means of a 
step-test in which several different voltages were used. 
A typical example of the step method used on a number 
of samples is as follows: 


400 Volts per mil for 22 hr. 
500 Volts per mil for 22 hr. 
600 Volts per mil for 112 hr. 
700 Volts per mil to breakdown 
Since the step-test was used it was necessary to have 
some method of correlating the lives of the samples at 
the different gradients of the test. Investigation led 
to the adoption of the so-called “‘eight-power law” as a 
mode of comparison. From the experience obtained 
in this connection the following conclusion was reached. 


4. The so-called “eight power law”’’ is sufficient for making 
correlations in such tests as these but leads to unreasonable 
results if an attempt is made to use it to predict actual life from 
accelerated tests. 


CABLE COMPOUND DETERIORATION 


Of the two cable compounds used the first supply was 
put up in five-gallon cans sealed under vacuum at the 
refinery. Some of this compound was not used until 
after it had stood in the containers for seven or eight 
months; when it was used a marked deterioration was 
found to have occurred. The second shipment was 
supplied in 50-gallon drums and was protected from air 
by the presence of carbon dioxide. Over a period of 
nine months this compound showed no deterioration. 
Hence, the conclusion reached is: 


5. Cable compound deteriorates even if it contains only a 
small amount of air, in spite of its being kept in sealed containers. 
Air should be entirely excluded to avoid deterioration. 


POWER FACTOR CHARACTERISTICS 


Power-factor characteristics were followed carefully 
throughout the life-test work; such observations have 


led to the conclusion: 


6. Power-factor characteristics such.as the variation of 
power factor with respect to voltage, power-factor variation with 
respect to time, or the absolute value of power factor give no 
indication of insulation life. 


PREDETERMINATION OF INSULATION LIFE 


The first period of voltage application during the 
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life test, usually 22 hours at 400 volts per mil, was 
accompanied in almost every case by an increase of 
power factor. This initial power-factor rise seems to 
bear some relation to the life of the insulation and leads 
to a fair correlation which seems to be worthy of call- 
ing to the attention of workers in the insulation field. 
The conclusion drawn is: 


7. Power-factor rise due to the initial application of voltage 
during a life test may be a criterion of insulation life. 


This point seems worthy of further study. 
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Predetermination 
of Cable Deterioration 


le abstracting his report “The Predetermination of 
the Deterioration of Impregnated Paper Insulation,” 
D. W. Roper, Commonwealth Edison Company, Chi- 
cago, Says: 

“All specifications for impregnated-paper-insulated, 
high-voltage cables, both domestic and foreign, are 
defective in one respect; namely, they do not insure the 
stability of the insulation under normal working condi- 
tions. Several suggestions have been made in this 
country and abroad, and the Commonwealth Edison 
Company has tried all of these tests on samples of 66-kv. 
single-conductor commercial cable made in the past few 
years, and it has also tried a few new methods of its 
own devising. 

“While these tests, which have continued over a 
period of more than two years, have resulted in securing 
some interesting technical and scientific information, 
up to the present time they have not discovered any 
test which could be made within the span of few days 
and yet be sufficiently accurate to be included in cable 
specifications as a test for stability of the insulation.” 
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Chemical Research 
in the Field of Dielectrics 


HEMISTRY is playing an ever-increasing part in 

insulation practise. F. M. Clark, General Electric 

Company, Schenectady, chairman of the subcommittee 
on chemistry, in abstracting his report, says: 

“During the year 1929-1930 there has been unusual 
activity as reported in the journals covering the chem- 
istry of insulating materials. While major interest has 
centered in molecular phenomena, the chemistry of 
insulation testing and the development of new materials 
has not been neglected. There has developed both in 
this country and abroad a decided tendency toward the 
gaging of insulating materials on the basis of chemical 
aging rather than placing principal reliance on the 
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initial characteristics. This demands improved testing 
methods. The determination of acidity in both paper 
and oil by electrometric rather than by colorometric 
analysis has given the insulation engineers a more 
satisfactory tool. 

“The problem of rating mineral oils for transformer 
use is still unsolved. Sludge accumulation tests slowly 
are displacing the older tests based on the formation of 
first traces of sludge. No decision for or against oxida- 
dation under voltage has been made. Studies in the 
dielectric behaviour of organic liquids such as oil under 
varying types of electric discharge: or under varied 
conditions for dielectric strength and the relation of 
these properties to the chemical nature of the material 
tested should go far in determining the characteristics 
and the development of new types of liquid dielectrics. 
The type of discharge has been found to have but little 
effect on the products formed from the vapors of hydro- 
carbons, alcohols and organic chlorides. Recent work 
on the importance of impurities in oil has confirmed the 
older research results. 

“Continued researches during the year have sub- 
stantiated the hysteresis phenomenon noted in the 
water sorption curve for paper. The desorption mois- 
ture contents are higher than the absorption, due, it is 
believed, to changes in micellar surfaces of the cellulose. 
The adsorbed water molecules are held by residual 
valences. In cotton, the hydroxy] of the cellulose holds 
adsorbed water. Acetylation of the cotton therefore 
should result in decreased water adsorption, a prediction 
in accordance with experiments. 

“That the breakdown of solid dielectrics is funda- 
mentally electrolytic in nature is gaining considerable 
recognition. Whether electric breakdown is thermal 
or an ionization effect depends according to the newer 
ideas on the conditions of test. Secondary chemical 
changes in the dielectric itself or the testing medium 
may be of major importance in determining dielectric 
failure. 

“Continued study of molecular phenomena during the 
year has given added confirmation to Debye’s theory. 
Deviations in most cases have been due to the effect of 
neighboring molecules. Pronounced polarity is doubt- 
less a factor in chemical behaviour, but a large portion 
of the polarities, assigned by various electron theories 
of valence, must not be considered as a physical fact 
but rather as a pragmatic representation of chemical 
behaviour. 

“Careful study of the dielectric constant of organic 
materials is being pursued to determine changes in both 
chemical and physical properties. Crystalline forma- 
tion in inorganic oxides has been shown to produce a drop 
in dielectric constant. Changes in the dielectric con- 
stant of amorphous substances have been approved to 
indicate crystalline formation. With the recognition 
of such changes, the synthesis of materials especially 
designed for the purpose may well be expected as the 
next step.” 
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A bibliography listing 68 references to current ma- 
terial concerned with the chemical side of insulation 
research was presented as part of the report of which 
this is an abstract. Mimeographed copies of that 
bibliography may be obtained upon application to the 
Editorial Department, Electrical Engineering, 33 West 
39th St., New York, N. Y. 
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Relays to Operate 
in One-Sixtieth Second 


WHOLE new family of quick-thinking, 

fast-acting relays which operate in a single 
cycle, and base their decisions not on the customary 
time elements, but upon comparison of instantaneous 
values has appeared this year. Together with high- 
speed circuit breakers, they represent the modern view 
that continuity of service is best assured by cutting off 
troubles as fast as possible. All these Westinghouse 
relays act in one-sixtieth of a second—three to ten times 
as fast as has been customary. 

The HZ relay on the left of the illustration, in case of 
trouble on long transmission lines by means of a little 
wattmeter element perceives within one cycle which 
way the fault current is flowing, and estimates the dis- 
tance to the fault by balancing this current against 
the voltage drop from the station to the short circuit, 
thus measuring the impedance. 

Transformers or other connected apparatus which 
develop internal disorders are removed from the system 
by the HA differential relay without the rest of the 
system being disturbed by the opening of other relays. 

High-voltage systems are frequently annoyed by 
grounds, and this is the specialty of a third high-speed 
relay; it operates on a comparison between the relative 
direction of residual line current and current in the 


These relays operate in a “‘split second’’ 


29 


grounded neutral of power transformers and is both 
extremely simple and fast. 

Parallel transmission lines have an understanding 
friend in the HD relay at the right. It not only sec- 
tionalizes the proper line in the twinkling of an eye, but 
thoughtfully doubles the tripping value of the line left 
in service. It operates upon a comparison of the sum 
and difference of currents in the two lines. 


oe ¢ @& 


Tennessee Lightning 
Investigation 
Continues 


Test results indicate that only one 
conductor of a line is involved in any 
one direct stroke; often is one adjacent 
to approaching storm. 


By J. Elmer Housley 


Knoxville Power Company, 
Alcoa, Tenn. 
Associate A. I. E. E. 


\ \ JITH the general acceptance of 
the cathode ray oscillograph in 
1928 for field investigations of 
lightning, a cooperative research was undertaken 
jointly by the Knoxville Power Company and the 
Westinghouse Company, for which two field laboratories 
were established near Alcoa, Tenn. The factors 
governing the selection of this location were the great 
number of thunder storms and the existence there of a 
heavily-insulated tower transmission line with two 
circuits, operating at 150,000 volts. The profile of the 
line varies from 700 ft. to 2600 ft., following a rugged 
country with several long river crossings. 

The configuration of the cables is vertical on the 
double-circuit towers with the middle wire 4.5 ft. 
toward the tower and a vertical separation of about 
12 ft. between wires. The single-circuit lines have a 
horizontal configuration with 17.5-ft. spacing. 

The suspension insulators are composed of 10 disks, 
and the dead-end assembly of each of the triple strings 
have 12 disks. Horn-gaps are used on the line and 
ground side and a horn is placed on each side of the 
insulator string over the axis of the cable in suspension 
units, and above the insulator in horizontal strings. A 
half-inch steel ground wire is common to both types of 
towers. 


From ‘‘Lightning Investigation at Alcoa, Tenn.,’’ presented at A. I. B. E. 
Southern District Meeting, Louisville, Ky., Nov. 19-22, 1930. 
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Cathode-ray oscillograph and related equipment 
in field laboratory 


The stations were located near tower 70 and tower 
93 respectively, but the former was too remote from the 
storms at the ridge of the mountain and will therefore 
be discontinued. 

Three klydonograph installations were established in 
conjunction with each station. All klydonograph 
potentiometers were of the three-phase type, one was 
located adjacent to each station and one on either side 
of the stations one mile distant. This is illustrated 
below. The klydonographs are equipped with eight- 
day clocks and the film records are removed weekly. 

The station at tower 70 is a frame building lined with 
heavy grounded wire screen, and at tower 93 is a 
sectional steel building grounded at several points. 

The equipment in each station is identical. A 
gasoline-driven 15-kv-a., 110-volt, three-phase, 60- 
cycle, a-c. generator supplies power for station use. 
The direct-connected 1-kw. exciter furnishes 125-volt 
direct current for use in the concentration coils on the 
oscillograph. 

The Norinder oscillograph with its axuiliary equip- 
ment, consisting of vacuum pump, switchboard, linear 
timing device, oscillator and high-voltage rectifier has 
been used throughout the tests and many improvements 
have been made in the apparatus and increased relia- 
bility has been obtained. 


Three-phase potentiometer and Klydonograph 
installation for lightning studies 
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The smal! number of oscillograms obtained since the 
stations went into operation do not give a complete 
picture which would enable an analysis to be made of 
the waves appearing on the line with their exact point 
of origin and probable voltages which existed there. 
The data obtained and observations made during the 
past three years have been valuable in relation to the 
development of the cathode ray oscillograph and 
demonstrated the importance of this device in the field. 

Since the location of storms must be very close to 
the station, chance plays a large part in the volume of 
data obtained. Accordingly it is hoped that by con- 
tinuing the investigation over a period of time that a 
sufficient number of surges will be recorded so that a 
complete analysis of them may be made. Low- 
resistance tower footings and ground wire were indicated 
as desirable for decreasing flashovers. 
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Lighting Airway 
Beacons 


High-tension transmission lines may 
be tapped directly, through the use of a 
capacitor potentiometer device to sup- 
ply as much as 3 kw. of electric energy 
for isolated airway stations. 


By F. W. Cartland 


Capacitor Engineer, 
Westinghouse Electric & Manufacturing Company 
Associate A. I. E. E. 


ing the last few years has empha- 

sized the need of adequately lighted 
airways. Airports have been located near the cities 
where electric power for floodlights and searchlights 
was readily available, but the supply of power to airway 
beacons in isolated places has been a more difficult 
problem. Beacons in such localities have been operated 
from low-voltage transmission lines or where these were 
not available, gas engine-driven generators have been 
used. The power required for such installations is 
approximately 2 kw., and low-capacity transformers 
are available where the system voltage does not exceed 
23,000 volts. When higher voltage lines are encoun- 
tered the smallest standard transformers built vary 
from 15- to 100-kv-a., increasing with the system volt- 
age. A 100-kvy-a. transformer used to deliver only 2 
kw. is not only expensive but also inefficient. 


| Bceie PROGRESS of aviation dur- 


From ‘Lighting Airway Beacons’’ presented at the A. I. E. E. Southern 
District Meeting, Louisville, Ky., Nov. 19-22, 1930. 
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A paper presented by Messrs. Spracklen, Marshall, 
and Langguth at the Winter Convention, February 
13-17, 1928, described a potentiometer device for use 
with condenser type bushings, which supplied sufficient 
power for operating relays and synchronizing equip- 
ment. With the development of high-voltage outdoor 
capacitors of the suspension type, came the possibility 


Fig. 1. Theoretical circuit, single line to ground 


of adapting them to a potentiometer circuit which 
would supply greater amounts of power than obtained 
from a condenser bushing. While the capacitor could 
be thus used to supply very great quantities of low- 
voltage power, the capacitors as built at present are of 
such size and construction that it is not considered 
desirable or economical to obtain more than 2 or 3 kw. 
from such a circuit. 
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Reactor 


Fig. 2. Single line to ground using small 


transformer 


The capacitor power supply or “‘capacitap,’’ consists 
essentially of a number of suspension type capacitors 
connected in series with a portion paralleled by the 
load and a reactor in series (Fig. 1). Since in most cases 
voltage at the load is 110, considering capacitor econ- 
omy, the use of a small transformer (11,000/110) as 
shown in Fig. 2 is more desirable. Considering circuits 
which produce the same voltage regulation, another 
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Fig. 3. Theoretical circuit, double line to ground 


modification of this circuit, as shown in Fig. 3, has an 
additional advantage in that the full-load ground cur- 
rent is much less than that of the equipment shown in 
Fig. 2. 

A capacitap as shown in Fig. 4 was built for studying 
the performance and practicability of this circuit. 
The equipment, built for supplying 2'%-kw. unity 
power factor at 110 volts from a 66-kv. line, had load 
voltage curves as shown in Fig. 5. The curve of Fig. 6 
shows the result of varying the size of reactor. The 
complete circuit as shown in Fig. 7, consisted of eight 
low-voltage capacitors, sixteen high-voltage capacitors 
shown in Fig. 8, a standard transformer, a reactor and 


Fig. 4. 
installation taking 2144 kw. from a 66-kv. line 


Close-up of an experimental pole-top 
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two enclosed spark-gaps. Both transformer and re- 
actor were tapped to give the desired adjustments. 
Each of the low-voltage capacitors was 0.020-yf., 
10,000-volt and each of the high-voltage capacitors was 
0.008-uf., 16,000-volt. The reactor was designed for 
14,000 volts and had 176 henrys maximum inductance. 
The spark-gaps were placed in parallel with capacitors 
b cand b’ c. 

The individual capacitor unit is shown in Fig. 8. 
It is similar in design to those used for carrier current 
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Fig. 5. Load-voltage curves taken from an 


experimental installation 


applications, but has a special rating. The construction 
is such that the capacitor will flash over the outside of 
the porcelain before it will flash through the inside; 
the characteristics are similar to those for line insu- 
lators; the wet flashover at 60 cycles is 70-kv. and the 
dry flashover is 116-kv. The weight of each capacitor 
is approximately 115 lb. 


INSTALLATION 


The capacitap may be installed in several ways; by 
suspending from an existing tower, or from a tower or 
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Fig. 6. Curve of regulation vs. inductance of 


reactor 


pole erected especially for carrying this load. The 
weight of the complete equipment shown in Fig. 4 is 
about 3000 Ib. Although the equipment may be con- 
nected directly to the transmission line, the operating 
companies will probably use disconnecting switches. 
As this type of equipment may be mounted in suspen- 
sion, it will be unnecessary to build an enclosing fence 
as required for equipment mounted on the ground. 
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A study of the various possible circuits has definitely 
shown that the capacitap may be well adapted to cer- 
tain classes of loads, while for others the operation 
would be highly unsatisfactory. For example, either 
the supply of power to a beacon lamp load or the supply 
for charging a storage battery through a rectifier would 
be a satisfactory load; however, the operation of a 
large motor, or the closing of a circuit breaker would 
not be suitable. A current surge as encountered in 
starting a motor should not be delivered by the capaci- 
tor power supply as at present designed. Reference 
to Fig. 9 will show that as the load ‘current increases, 
the voltage in various parts of the circuit rises, and in 
all places the maximum voltage must not exceed the 
rating for which each part is planned. The reactor 
used in the equipment built for study was designed for 
14,000 volts; it will be seen, therefore, from curves of 
Fig. 9 that the load must not exceed 2700 watts. Also, 
an overload will cause a current which may saturate 
the reactor, a condition which would tend to limit the 
voltage rise on the capacitor. The spark-gaps were 
installed to protect the circuit from excessive voltage 
rises. 

The capacitap and the transformer both supply low- 
voltage power from a high-voltage line and there are 
many things to be considered when choosing between 
them for any particular application. In general, where 
less than 3 kw. are required, the transformer will be 
better adapted to the lower-voltage systems, whereas 
the capacitap is better adapted to the higher-voltage 
systems. The dividing line between a_ high-voltage 
and a low-voltage system is rather indefinite and will 
depend somewhat upon the applications. For example, 
the supply of 2 kw. from a 44,000-volt line (25,400 volts 


Fig. 7. Complete circuit of equipment shown 


in Fig. 4 


to ground) will be best obtained from a transformer, 
while the supply of 100 watts at 110 volts for charging 
a storage battery (through a rectifier) may be economi- 
cally obtained with the capacitap. For all ratings, 
the efficiency of the transformers and capacitaps is 
very high at full load, whereas a 50-kv-a. transformer 
(high voltage) used to supply 2 kw. will be much less 
efficient. 
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Fig. 8. 


Single suspension capacitor unit 


There are so many variable factors in the design of a 
capacitap that all study has been limited to a grounded- 
neutral system; other arrangements adaptable to un- 
grounded or delta-connected systems will likely follow. 

Single-phase power may be obtained from the use of 
a line-to-ground connection, (Fig. 2) or a double line- 
to-ground connection, (Fig. 7). Often one may be 
considered as a substitute for the other, although the 
inherent characteristics of each will greatly affect the 
choice. As will be shown later, the double line-to- 
ground circuit has a ground current which is constant 
and independent of load; however, the single line-to- 
ground circuit has a ground current which increases 
with load. If the ground current should become an 
important factor—especiaily in the vicinity of telephone 
circuits—it would be necessary to consider the use of 
the double line-to-ground circuit instead of the single 
line-to-ground circuit. 

Another factor which should always be considered is 
voltage regulation; the nicer the regulation required, 
the larger and more expensive the equipment will 
become. The regulation is a function of the total kv-a. 
of capacitors and the ratio between the impedance of 
the line and ground branches of the circuit. The single 
line-to-ground circuit will be found to have slightly 
better regulation than the double line-to-ground circuit, 
using the same capacitors in either circuit. 

The capacitor power supply (capacitap) is an as- 
sembly of capacitors and associated apparatus which 
supplies power at a reduced voltage from high-voltage 
lines. The present practical limit is from 3 to 5 kw. 
Tests have shown that such an equipment has charac- 
teristics which are suitable for certain types of loads 
only—such as airway beacons. The capacitors are 
very reliable, and being designed for suspension above 
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the ground, with an enclosing fence unnecessary, the 
factor of safety is large. Two single-phase circuits are 
possible each having different characteristics with re- 
gard to ground current and voltage regulation. Only 
applications of the capacitap to grounded neutral 
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Fig. 9. Load and voitage characteristics 


systems have been considered; it is especially adapted 
to high-voltage systems. 

The condenser bushing potential device as developed 
by J. F. Peters supplied the basis for development of 
the capacitor power supply, and the author wishes to 
acknowledge with thanks, Mr. Peters cooperation in the 
present development. 
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Vacuum Tubes 
Lead the Way 


F all the possibilities which beckon the 
scientist outside the narrow range of 
pressure and temperature in which we live, none has 
shown more alluring results than the family of vacuum 
or low-gas-pressure tubes. Incandescent lamps, X-rays, 
mercury rectifiers, radio tubes, photoelectric devices, 
and hyper-sensitive relays are among the substantial 
things which have already been summoned forth from 
the nothingness left by the vacuum pump. Other 
very practical developments are following; nowadays 
tangible results follow close upon the heels of theory. 
A mercury grid-glow tube under development at the 
Westinghouse research laboratory, but not yet com- 
mercially available, can break 165 kw. (300 amperes, 
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550 volts) as often as desired, up to even a hundred 
times a second, with no burning of contacts. The 
control circuit of this contactor (for such it is in effect) 
takes so little current it cannot be measured. 

This grid-controlled mercury switch is a lineal descen- 
dant of the little grid-glow tube which D. D. Knowles 
invented four years ago. It is in fact a grid-glow tube 
in which the cathode is a hot mercury pool. It looks 
like the mercury vapor rectifier to which it is akin; 
and like it, is started by tilting. The anode, however, 
at the top of the tube, is totally enclosed by fine nickel 
gauze (nickel, because it does not amalgamate with 
mercury). From this anode current flows to the 
mercury pool at the bottom, the two horizontal elec- 
trodes performing the “keep alive’ function. A life 
of several thousand hours is expected. The efficiency 
is very high—about 99.9 per cent. 

The importance of the device is more easily seen by 
viewing it not for its structure, as a sort of tube, but by 
its function, as a high-speed, arcless contactor, able to 
handle substantial amounts of current at any voltage 


A grid-glow tube that can interrupt 165 kw. 


up to several thousand with but a few micro-amperes 
in the control circuit—a contactor involving no wear 
of mechanical parts or maintenance, throughout its life. 

It already has been used to operate and control 
motors as large as 10 hp., and with an additional tube, 
was able also to serve for voltage control. 
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Some Aspects of 


Federal Regulation 
of Water Power 
Development 


Amazing advance in the use of elec- 
tric energy during the past decade 
focuses attention upon the part played 
by the Federal Government in power 
development and production. _Inter- 
esting facts are reviewed here. 


By Frank E. Bonner 


Executive Secretary 
Federal Power Commission 
Washington, D. C. 


HE PREEMINENT position that 
has been attained by the United 
States in the utilization of electri- 
cal energy for turning the wheels of industry and lighten 
ing the labor burden of homes and farms, makes it of 
some interest to consider what assistance or encourage- 
ment the Government may have contributed toward 
this result. The primary relation of this industry is 
with the states, but with the growth of system intercon- 
nection, some problems of an interstate nature are 
beginning to arise. Proposals for their solution through 
imposition of Federal activity contemplate a minimum 
of interference with the existing machinery of the state 
agencies. 

It is evident that the contacts of the Federal Govern- 
ment with the manufacturers and distributers of elec- 
trical energy have been confined mostly to those which 
are common to all industries. One prominent excep- 
tion is in connection with the development of water 
power. Here through a combination of the Federal 
responsibility for navigation and the ownership of public 
land, the Government finds itself a shareholder in many 
potential water-power sites. 


U. S. GOVERNMENT IS LARGEST REAL-ESTATE HOLDER 


The fact sometimes is overlooked that the Govern- 
ment is by far the largest real-estate owner in the 
country. These holdings are concentrated chiefly in 
the Western states, where vast areas of the original 
public domain have been reserved for national forests, 
national parks, Indian reservations, and other purposes. 
There are also millions of acres comprising the unre- 
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served public domain for which no use, sufficiently 
profitable, has yet been found. 

Three-quarters of all the country’s available water- 
power resources are found in the eleven westernmost 
states and, as might be expected, many of the potential 
sites involve United States land. Through the opera- 
tion of the public land laws prior to the establishment of 
the policies under which water power and other lands 
were reserved, the Government’s holdings have been 
reduced to scattered and fragmentary tracts which 
serve to give merely a minority interest in many impor- 
tant developments. The Government, however, with 
its sovereign powers may not be dispossessed through 
ordinary process of condemnation like other small land 
holders. Therefore, even though its stake in the owner- 
ship of numerous sites is small, it is in a position to 
dictate the terms upon which the entire development 
may be allowed to proceed. In the exercise of this 
unlimited authority the Government becomes an im- 
portant factor relative to many Western projects which 
otherwise would be controlled solely by the state 
concerned. 


FEDERAL JURISDICTION OVER STREAMS 


The interests of navigation which supply the basis 
for the second element of Federal jurisdiction over 
certain water-power projects are derived from the 
fundamental law. The Constitution makes no refer- 
ence to water power or navigation as such, but Section 8 
of Article 1 embraces the following phrase: 

The Congress shall have power . . . to regulate commerce 
with foreign nations, and among the several States, and with the 
Indian Tribes. 

By these few words the states surrendered to the 
central Government vast power under which many 
forms of Federal activity have grown up, including 
control of the waterways used or useful for the transpor- 
tation of persons or property in interstate commerce. 
The definition of navigable waters subject to the control 
of Congress has been the subject of much controversy. 
Whether a stream is navigable or not seems to be a 
mixed question of law and fact. 

While uncertainty will arise relative to the navigable 
status of individual streams, it is evident that many of 
the country’s waterways are subject to Federal jurisdic- 
tion, and by the act of March 3, 1899, Congress decreed 
that “‘any obstruction not affirmatively authorized by 
Congress to the navigable capacity of any of the waters 
of the United States is hereby prohibited.” This law 
has been construed to apply not only to all structures 
placed in waters actually navigable, but also to such 
obstructions on non-navigable tributaries which have 
the effect of substantially impairing the use of “‘navi- 
gable waters” lower down on the stream. 

From the foregoing, it is apparent that even though 
the separate states possess the right to control the use 
and development of waters within their borders, the 
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National Government with its land ownerships and 
responsibility to navigation holds a basis for participa- 
tion in the authorization of many water-power projects. 
Under existing law the administration of these interests 
is vested with the Federal Power Commission created 
in 1920. Prior to 1920 authorization for projects en- 
croaching upon Government land or in navigable waters 
was obtained in various forms and from various agencies. 
These permits were of a revocable nature, and the 
difficulty of financing the cost of large works on lease- 
holds subject to bureaucratic vagaries led to a demand 
for legislation which would serve to promote the de- 
velopment of water resources. 


FEDERAL WATER-POWER ACT 


The Federal water-power act of 1920 is aimed to 
provide a uniform policy under which all of the permis- 
sive actions of the Government might be managed. It 
authorized the granting of licenses which are in the 
nature of limited leases for 50 years. Development by 
private capital or public agencies was encouraged to the 
fullest extent practicable by limiting hampering restric- 
tions and administrative feestoaminimum. Moreover 
the licensee was assured a stable tenure by the guarantee 
of reimbursement for the cost or fair value of improve- 
ments in case the lease should not be renewed upon its 
termination. The law thoroughly recognizes the prin- 
ciple that the exercise of Federal jurisdiction should be 
subordinated to that performed by the states in their 
rightful fields. 

In preference to setting up an entirely independent 
agency for carrying out the functions of the law, Con- 
gress chose to have the work continued by the technical 
staffs of the departments, composing the Commission 
of the heads of the three departments concerned. Pur- 
suant to recommendation by the President, the last 
Congress authorized the substitution of full-time com- 
missioners. 

The law now has had ten years of trial, and it seems 
appropriate that inquiry be made concerning accom- 
plishments and as to whether it is serving to encourage 
water-power development as intended. This decade 
has been characterized by enormous growth and expan- 
sion in the electric industry; consumption of electrical 
energy has increased 137 per cent, while the population 
has grown only 16 per cent. The rapidly expanding 
demand has created the need for huge new sources of 
production, and many noteworthy water-power plants 
have been constructed. 


ACTIVITIES POWER COMMISSION 


A substantial proportion of the new construction has 
been carried forward under the provisions of the Federal 
water-power act. Altogether the Commission has 
granted licenses for 449 projects. Only 107 of these are 
in the so-called major classification, larger than 100 hp., 
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the others relate to minor projects and segments of 
transmission lines crossing Government land. Geo- 
graphical distribution of the licensed projectsshows great 
concentration in the Western states. California alone 
accounts for more than a third of the 449 projects, while 
the three Pacific Coast states together have just about 
half of the total number. Less than 10 per cent of the 
projects authorized are situated east of the Mississippi 
River. 

Licenses of chief importance are those covering the 
107 major projects, which range in magnitude from 
small plants constructed to serve isolated communities, 
to great public-utility developments. The giant gen- 
erating stations at Niagara, at Conowingo, and on the 
Sierra Nevada streams of California furnish conspicuous 
examples of the large modern stations carried out under 
the existing Federal legislation. 

Obviously, many of the proposed projects involve 
questions of a highly controversial nature, but in han- 
dling applications the Commission has moved with such 
diligence and dispatch that no complaint has been made 
that construction has been unduly delayed on any 
legitimate project or that essential interests of the public 
have not been adequately safeguarded. During the 
past year the Commission has granted licenses which 
authorize the installation of more than 1,000,000 hp. 
During the same period, 30 applications were rejected 
pursuant to the Commission’s endeavors to prevent 
favorable sites from falling into the hands of speculative 
enterprises which are unprepared to proceed with 
construction. 


PLANTS UNDER LICENSE 


Aggregate capacity of completed plants operating 
under license amounts to about 2,600,000 hp. This 
comprises some 25 per cent of all the water-power 
capacity, and nearly six per cent of the total generating 
capacity in public-utility service. The Commission 
has no jurisdiction in respect to water-power develop- 
ments other than the projects under license, and thus it 
is apparent that the scope of its authority in respect to 
the electrical industry as a whole is comparatively 
limited. 

Contrary to popular impression, the Commission has 
almost no jurisdiction in the field of rate regulation. 
The law specifically limits the exercise of such functions 
by the Commission to those licensed projects not con- 
trolled by state regulation, and hence there has been 
little room for the Commission to engage in this function. 

Since the authority of the Commission is by no means 
exclusive in respect to the licensed projects, the admini- 
stration of the law has required close correlation with 
the activities of state agencies. In general, these rela- 
tions have been entirely harmonious and mutually 
helpful, but at times there has been complaint that the 
Commission was stretching its authority unduly. 
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These complaints have related mostly to jurisdiction 
over projects located entirely on private land along 
non-navigable tributaries, where the Commission has 
assumed that the operation of the project works might 
serve to impair the use of navigable waterways lower 
down on the stream. The Commission’s powers over 
such developments are rather vague and indefinite 
under the law, and a number of the states have chal- 
lenged the Government’s constitutional authority. 
They assert that the assumption of jurisdiction in such 
cases constitutes a serious invasion of the rights of the 


states, and interferes unnecessarily with developments 
of strictly local concern. For guidance in the matter 
the Commission has recently obtained an interpretation 
of the law from the Attorney General of the United 
States. This opinion holds that the Commission, in 
such cases, may grant licenses embodying terms re- 
stricted to those necessary for the protection of naviga- 
tion. By thus harmonizing the respective jurisdictions 
of the State and Federal governments so that each may 
be effective in its proper field, a threatening shadow on 
the operation of the law will be removed. 
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Governor Performance 
During System Disturbances 


By R. C. Buell R. J. Caughey 
General Electric Company General Electric Company 
Schenectady Schenectady 


Associate A. I. E. BE. 


Tests show conclusively that steam- 
electric generators may lose synchro- 
nism and pull back into step without 
giving any conclusive evidence of that 
fact either at the generator or in the 
control room. 


of analytical and test work on system 

disturbances and stability has in- 
creased tremendously, but very little of this theoretical 
or practical activity has dealt with the operation of 
steam-turbine governors. During 1929 a detailed in- 
vestigation was made of the governor operation of the 
two 50,000-kw., single-cylinder, reheat-type turbines at 
the Stanton steam plant. 

This plant is located near Pittston, Pa., and is jointly 
owned by the Scranton Electric Company and the 
Pennsylvania Power and Light Company. The steam 
connections and valves of the turbine are shown sche- 
matically in Fig. 1. All governing normally is done by 
the main control valve at the first stage of the turbine. 
Each generator has its own transformer bank and 66-kyv. 
bus. Power normally is supplied by generator No. 1 to 
the Scranton Electric Company, and by generator No. 2 
to the Pennsylvania Power and Light Company. The 
66-kv. buses are tied together by a bus-tie reactor. 


Ip THE PAST few years, the amount 
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Due to this reactor, generator No. 1 tends to swing with 
the Scranton Electric Company system and generator 
No. 2 with the Pennsylvania Power and Light system. 

Some preliminary tests were made by dropping and 
picking up load on one of the turbines to be sure that 
the governor and all other equipment were functioning 
correctly under normal conditions of system operation; 
these tests did not indicate anything erratic in the 
operation. 

Since short circuits were to be placed on one of the 
lines to the Scranton Electric Company from the 66-kv. 
bus supplied by generator No. 1, calculations were made 
to deterime the magnitude of the fault currents and the 
stability limits of the system under short-circuit condi- 
tions. Fig. 3 shows the results of these preliminary 
calculations, which indicated that the system would be 
stable with a one-conductor-to-ground short circuit, but 
unstable with a two-conductor-to-ground short circuit, 
when the generator was carrying full load. These 
calculations also showed that if the load on the genera- 
tor was reduced to 25,000 kw. and the short circuit was 
cleared in less than 34 sec. the system would be stable. 
The tests verified the calculations and are summarized 
in Table I. : 

Test No. 12, Fig. 4 shows the record of a two-conduc- 
tor-to-ground short-circuit test. The output of genera- 
tor No. 1 was reduced from 40,000 kw. to 22,000 kw. 
and the generator pulled out of synchronism with the 
rest of the system before the short circuit cleared, but 
generator No. 2, which was carrying a load of only 
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TABLE I—SUMMARY OF TESTS 


= —S—S———SSSSS 
Initial load 
in mw. Duration 
of short Stability 
Test Gen. Gen. circuit Valve of Fig. 
No No.1 No.2 cycles control system No Remarks 
eS Steno Om lOO! psvan dard jStaplemanaredieed eee 1C.G. Fault 
Tho, fe AQten gah or LOO .. Standard. Unstable 4,5,6, .2C.G. Fault 
VES 6 pO 4 pt oe OO) .. Standard. Unstable..........2C.G. Fault 
Ae CLO cae Aos. 8 OO .. Standard. Stable ......«...2C.G, Fault 
PAO «ole AG LOR seas) saSRInO Nl —  es atia  pn eee Load Trans- 
fer Test 
2S Meese Doro LOO .. Standard. Unstable.... 7....2C.G. Fault 
34 SO a 40 .. Semi- 
.. Special... Unstable 5,8 2C.G. Fault 
SOL wesee: 3 ee) Special. ae a One oaGuabrans= 
fer Test 
allt esate AS eles a a Reh .. Special...Stable...... 10... -2;C, GG. Fault 
52S AA 20) eels eS DCClal meso ULC mer cement 2C.G. Fault 
i eee 4S... 20°; ; 2106 .. Special...Umstable......=~ -2'C. G. Fault 
31,000 kw., did not pull out of synchronism. Generator 


No. 1 increased in speed until it tripped the emergency 
overspeed governor at 1,960 rev. per min., shutting off 
all steam input to the turbine. The turbine then 
drifted down to normal speed and pulled into step with 
the system 51 sec. after the short circuit occurred. 

A graphic voltage recorder with high-speed feature is 
normally used to record transient disturbances on this 
66-kv. bus. The chart obtained from this instrument 
during this test is shown in Fig. 5. This chart should 
also be compared with the voltage chart shown in Fig. 
6, which was taken during this test by means of a high- 
speed photographic recorder. This later type of instru- 
ment gives a true picture of the voltage conditions and 
the comparison illustrates the limitations of graphic 
instruments as recorders of fast transient phenomena. 


Intercepting valve 


Reheat stop 
valyes 


valve 
D 


Reheat boiler 


Fig. 1. Schematic diagram of piping and valves 
for turbines tested 
Test No. 23. Calculations had indicated that genera- 


tor No. 1 would be stable with loads up to 25,000 kw., 
and a two-conductor-to-ground short circuit duration 
of less than 34 sec. A two-conductor-to-ground short 
circuit was thrown on the system with a 25,000-kw. 
load on generator No. 1, but due to the relay setting 
which kept the short circuit on for 1.7 seconds, the 
generator again went out of synchronism, but did not 
trip the emergency overspeed governor. Generator 
No. 2 being heavily loaded (48,000 kw.) lost synchro- 
nism with the rest of the system and tripped the 
emergency overspeed governor. Violent oscillation of the 
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governor beam of generator No. 1 occurred before it 
resynchronized. Fig. 7 shows the results of these tests. 
The relay setting was changed to reduce the short- 
circuit time to 0.65 seconds and the short-circuit test 
was repeated. The generators did not lose synchronism, 
which shows the value of short switching time. : 


GOVERNOR PUMPING 


Load Transfer Tests. Several operating companies 
have reported that during certain system disturbances 
the governor beams of the turbines have oscillated, 
and that this oscillation has continued for two or three 
minutes, or until some means was taken to correct the 
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Fig. 2. Single-line diagram of interconnected 
systems involved in governor tests; only equiva- 
lent circuits shown for some parts 


condition, such as holding the governor beam or dis- 
connecting the turbine from the system. This phenom- 
enon has been termed generally “governor pumping” 
and should not be confused with governor hunting which 
is a Slow, periodic movement caused by lag of the valve 
behind the governor. 

Load transfer tests were first made to determine if 
governor pumping could be produced by a disturbance 
of a minor magnitude but were unsuccessful. 
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Fig. 3. Power capability of No. 1 generator 

plotted against switching time; (A) rated mega- 

watts output, (B) output with two-conductor-to- 
ground fault outside generator transformer 
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Test No. 34. This was a two-conductor-to-ground 
short-circuit test in which the generator lost synchro- 
nism but did not trip the emergency overspeed governor, 
so that the speed governor still controlled the steam 
input. Reduction in the generator output due to the 
loss in synchronism, coupled with the normal speed- 
regulating characteristics of the governor, resulted in a 
sustained prime-mover speed above that of the system. 

Fig. 8 shows the results of this test. During the 
first 2.5 seconds the movement of the main control 
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Fig. 4. Test 12. (Two-conductor-to- ground fault) 
shows No. 1 generator unstable, No. 2 stable 


valve was controlled by an auxiliary pilot valve which 
was being used in a preliminary form in an attempt to 
keep the turbine in synchronism; this pilot valve, how- 
ever, had no effect on the governor or control valve 
after this initial period. Seven seconds after the short 
circuit occurred the governor mechanism started to 
oscillate at a period coinciding exactly with the kilowatt 
oscillation of the generator. The speed curve shown is a 
composite curve, composed of an average-speed curve 
obtained from the oscillograph record, and a super- 
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Test 12. Graphic voltmeter chart from 
66-kyv. 


imposed speed change calculated from the output of the 
generator and added to the average-speed curve. From 
this composite curve it may be seen that if the governor 
follows the speed of the turbine it must alternately open 
and close the control valve an appreciable amount. 
The curves show that the governor was doing its best to 
follow these speed changes, although with about 4 
second time lag, and thus was varying the steam input 
in accordance with the speed, which is what a speed 
governor is designed to do. 
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Test No.12 
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Fig. 6. Test12. High-speed photographic record 

of ground current and voltage; (A) fault ground 

current, (B) voltage, phase 1-N, 66-kv. bus, (C) 
voltage, phase 3-N, 66-kv. bus 


During the interval from the third to the seventh 
second, the periodic speed change caused by the genera- 
tor slipping poles was so fast that it was impossible for 
the control valve to follow it. However, as soon as the 
average turbine speed came down to a point where the 
governor mechanism and control valve could follow the 
periodic changes in speed, the control valve started a 
pumping movement in which it assumed the proper 
position corresponding to the speed. This pumping of 
the governor beam was therefore a normal action and 
should be expected under conditions such as existed at 
the time of its occurrence. 

Fig. 9 shows the speed-regulation curve for the gov- 
ernor of this turbine at the load carried when this test 
was made. If the turbine was completely unloaded it 
would run about five per cent above the normal system 
speed. The figure also includes a curve showing the 
relation between speed of the turbine and the induction- 
generator output of the generator for the voltage condi- 
tions which existed on this system during this test. 
The point where the induction-generator curve crosses 
the speed-regulation curve determines the speed of the 
turbine and the load which it will carry when it is out of 
synchronism. The average output of the generator 
during the period covered by the curves was about 
13,000 kw. and the speed was about 3.3 per Cons above 
normal. 


TESTS WITH SPECIAL VALVE EQUIPMENT 


In the previous short-circuit tests, all really severe 
system disturbances were accompanied by a loss of 
synchronism of one or both of the generators. The 
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possibility of holding this turbine in synchronism by 
rapid reduction of input steam following a system dis- 
turbance seemed in this case to justify investigation. 
A special power-surge relay and a valve mechanism 
were designed therefore to shut off the steam input to 
the turbine by closing the main control and intercepting 
valves temporarily when a short circuit occurred. In 
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Fig. 8. Test 34. Governor and control-valve 
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order to obtain a fast reduction in steam input to the 
turbine it was necessary to operate both the control 
valve and the intercepting valve on the reheat loop. 

Test 51, Fig. 10 shows the results of a two-conductor- 
to-ground short circuit on the 66-kv. bus with the kilo- 
watt load on generator No. 1 the same as for tests Nos. 
14 and 28, and the short-circuit time the same as for 
test No. 23. Theload on generator No. 2 was, however, 
somewhat reduced from its previous load. The steam 
input curve on this figure shows how the high-speed 
valve mechanisms used in this test, but not in tests Nos. 
14 and 238, reduced the input so that the generator not 
only did not lose synchronism with the rest of the sys- 
tem, but even drifted back in angle so fast that it was 
taking power as a motor when the short circuit cleared. 

Another test was made with full load on generator No. 
1, and with the relay adjusted so that it cleared the short 
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Fig. 9. Test 34. Turbine regulation and induc- 


tion-generator power 


circuit in 1.78 sec. Generator No. 1 pulled out of syn- 
chronism with the rest of the system and, after slipping 16 
poles, pulled back into step again. Although generator 
No. 1 pulled out of synchronism with the system during 
this test, it is believed that by a few further refinements 
in the relay and valve mechanism, it would be possible 
to keep this generator in synchronism with the rest of 
the system even for short circuits as severe as in this 
test. 

These tests evidence the possibilities of this method 
for improving system stability and indicate results 
which are comparable with those obtained by the use of 
the more commonly proposed means for attaining the 
same end. 


GENERAL SUMMARY OF RESULTS 


Results obtained shed additional light on some phe- 
nomena which have occurred during system distur- 
bances and lead to the following general conclusions: 
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1. Itis possible for a generator to Jose synchronism and pull 
back in again without giving any conclusive evidence in the 
control room or at the turbine that such a change has occurred. 
Graphic charts and indicating instruments are not fast enough to 
indicate out-of-synchronism conditions reliably. Thus, this 
condition occurs far oftener than has been generally appreciated. 


2. Cases of sustained system oscillation, or surging, seldom 
occur unless some generator, or group of generators, loses syn- 
chronism. Any oscillation resulting from a disturbance that is 


12000 


i 
“RAIN ween nee [TTT 
Sx anne Mevans 
[| MAM MVSAD 
ees Wate | el 
NEE 


M.W. 


Fig. 10. Test 51. 


With special valve equipment 
both generators are stable 


not sufficiently severe to cause loss of synchronism quickly dies 
out, due to the inherent system damping. 


3. Governors properly designed and adjusted will not con- 
tribute to any system oscillation as long as synchronism is main- 
tained. When out of synchronism, however, the governor 
attempts to follow the speed change as the generator slips poles, 
and the result is a ‘pumping’? phenomenon familiar to many 
station operators. This pumping action is a result rather than 
a cause of a sustained oscillation and is to be expected when the 
generator and the system are out of step at a certain slip fre- 
quency. It will cease if the generator pulls back into synchronism. 


4. When out of synchronism the speed of the turbine is 
determined by the regulation of the governor and the induction 
generator characteristics of the generator. The average output 
during this period may be an appreciable portion of the output 
before loss of synchronism. 


5. In these tests the short circuits resulted in considerable 
reduction in the kilowatt output of the generators with conse- 
quent overspeeding and loss of synchronism. Special valve 
equipment for quick reduction of steam input following a sudden 
drop in generator output will increase the stability limits. Under 
certain conditions it may be of considerable benefit in maintaining 
stability, but under other conditions the equivalent improvement 
in stability may be better obtained by other means. 


The authors wish to express their appreciation of the 
cooperation of Messrs. C. H. McKnight and J. E. Geue 
of the Stanton Operating Company in the performance 
of these tests and arrangement of system operation with 
connecting companies. They also wish to acknowledge 
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the assistance of Mr. R. H. Park who initiated the tests 
with the high-speed valve mechanism, Mr. J. W. Dodge 
for assistance in the preparation of the test results and 
Mr. D. M. Jones for criticism of the paper. 
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Lightning Arresters 
for 268.4-Kv. Service 


HE highest-voltage lightning arresters ever 

built were recently installed by the Hydro- 

Electric Power Commission of Ontario. Under emer- 
gency conditions they will protect line voltages as high 
as 268,400 volts. This is also the largest arrester instal- 
lation for voltages over 200,000. One three-phase 
arrester protects each of four banks of transformers on 


These lightning arresters act automatically to 
protect against effects of waterwheel overspeed 
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the 220,000-volt transmission line from Paugan to 
Leaside. 

The disparity between the 268,400-volt rating of the 
arresters and the normal line voltage of 220,000 is a 
recognition of the inherent tendency of waterwheel 
generators, if the loadis suddenly dropped, to overspeed, 
carrying the line voltage far above normal. Ordinarily, 
this situation has been met merely by using arresters 
rated high enough to withstand the maximum voltage 
without discharge. But this means that the line has 
less protection against lightning than were the arresters 
of only normal line voltage. 

The Hydro-Electric arresters meet the situation by 
having a double rating, changing from one to the other 


automatically in emergency. Of the series of 22 auto- 
valve units in each phase leg, only 18 are necessary for 
220,000-volt protection, and normally the other four 
are short-circuited by a high-speed automatic switch. 
When waterwheel overspeed and over-voltage occur, a 
relay opens this switch in less than half a second and 
cuts in the four remaining elements before the line volt- 
age exceeds the limit of the 18 normally in circuit, thus 
providing protection at 268,400 volts. 

An idea of the physical magnitudes involved in such 
voltages is gained from the fact that the gap sheds are 
large enough to accommodate an automobile. The 
arresters were built by the Canadian Westinghouse 
Company, Ltd. 
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Noise 
Measurements 


That noises have a detrimental effect 
upon human health and happiness has 
been proved and now efforts are under 
way to control or eliminate objection- 
able sounds. Some of the problems 
involved are outlined and a newly de- 
veloped ‘‘noise meter’’ is described. 


By John C. Steinberg 


Bell Telephone Laboratories, Inc. 


HE INCREASING number dur- 

ing recent years of papers and 

editorials on city noise is evidence 
of a thriving interest in this aspect of modern life. 
People are questioning the necessity of this or that 
noise; makers of machines are looking for ways and 
means of attaining quieter operation; office and factory 
managers are asking about the effects of noise on the 
efficiency of employees; doctors and health officers are 
becoming interested in the effects of noise on the health 
of communities; and so on. Noise in this broad sense 
refers to any audible sound which is undesirable or 
which intrudes. 

Within the past year there has been formed by 
Health Commissioner Wynne, the Noise Abatement 
Commission of New York City, and some 10,000 actual 
noise measurements have been made on the streets of 
New York. (A recent book, City Noise, by the commis- 
sion, gives a comprehensive report of these measure- 
ments as well as other aspects of the noise abatement 


Based upon an oral presentation at the A. I. E. E. Middle Eastern 
District Meeting, Philadelphia, Oct. 13-15, 1930. 
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problem. This report may be secured from the Noise 
Abatement Commission, Department of Health, City 
of New York.) It is noteworthy that at one residential 
and two business locations the noise levels averaged 
over 15-min. intervals remained practically constant 
over a 24-hr. period, and the instant-to-instant levels 
for a 15-min. interval varied by as much as 30 or 40 
db. Although these measurements were made at only 
three locations, they indicate that many residents of a 
large city are constantly immersed in a sea of noise, 
the average level at 3:00 a. m. being only a few decibels 
lower than the level during busy hours. 

At this point it may be well to digress to the extent 
of making clear just what the term decibel really means. 
On the decibel scale, the unit is actually about equal 
to the smallest change which the ear can detect in the 
power level of a sound. Thus it is a ratio of intensity 
based upon the minimum audible unit; for instance, if 
the intensities of two sounds are in the ratio of 10:1, 
the sounds differ in level by 10 db.; if the ratio of inten- 
sities is 10?:1 (100:1), the sounds differ by 20 db. In 
general, the number of decibels measuring the difference 
in level between two sounds is ten times the common 
logarithm of the intensity ratio, or power ratio. 

It is a well established fact that constant exposure to 
noise takes its toll in the form of the extra energy needed 
to carry on the normal living processes with a conse- 
quent more rapid deterioration of the physical and 
nervous system. Experiments with typist and comp- 
tometer operators working under noisy and quiet condi- 
tions have shown that the effect of noise is to reduce the 
rate of accomplishment and to increase the rate of 
energy consumption by the body. (Effect of Noise on 
Working Efficiency, D. A. Laird, Loc. Cit. 1, and The 
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Effects of Noise, D. A. Laird, Journal Acoustical Society 
Jan. 1930.) Some of its physiological effects are an 
increase in brain pressure; a lessened regularity of the 
involuntary muscular changes of body organs such as 
heart rhythm, stomach rhythm, etc.; an increase in 
body movements during sleep; and probably in some 
cases a definite neurosis. 

Since machines are the most common source of noise, 
the subject touches all fields of engineering. Such 
aspects of machinery as dependability, cost, safety, 
appearance, etc., have been the constant objects of 
engineering effort. Only recently, however, has the 
matter of noise emitted by machines begun to receive 
the serious attention of engineers. 
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Fig. 1. An audibility chart showing how noises 
rob the human ear of an important part of its 
total range 


Any study of noise naturally calls for a method of 
measuring and expressing the amount of noise. From 
a physical standpoint, this may be done in terms of 
the total sound energy and its distribution in frequency, 
and various methods have been devised and used to 
measure the physical energy of sound waves. For 
many purposes, however, it is desirable to express noise 
in terms that are more nearly related to the sensation 
caused by sound energy. 

One method of doing this, called the audiometric 
method, is based on the fact that noise or the undesired 
sound masks other or desired sounds. (‘Speech and 
Hearing,” H. Fletcher, D. Van Nostrand Co., 1929, and 
“Auditory Masking,” R. L. Wegel and C. E. Lane, 
Phys. Rev., Feb. 1924.) If a certain intensity is neces- 
sary for a sound to be barely audible in a quiet place a 
greatef intensity will be needed in the presence of noise. 
This shift in threshold is expressed in decibels; 7. e., ten 


January 1931 


times the common logarithm of the intensity ratio, and 
depends upon the intensity frequency spectrum of the 
noise. 

If the masking caused by noise is observed with tones 
of different frequency, noise audiograms of the type 
shown in Fig. 1 are obtained. Two of these were with 
tones warbling through six different frequency ranges, 
and one with tones warbling through three different 
ranges. The curves illustrate three types of audiograms 
in which with increasing frequency the masking re- 
spectively increases, remains approximately constant, 
or decreases. As indicated above, the audiogram 
curves are “‘threshold-of-hearing”’ curves and the effect 
of noise is equivalent to a temporary hearing loss. In 
Fig. 1 the direction of increasing hearing loss is in the 
direction of the positive Y-axis, which is the opposite 
of the conventional way of plotting audiograms for the 
hard-of-hearing. (Loc. cit. (3) p. 199.) In the latter 
case, attention usually is focused on the hearing loss or 
upon how far the hearing is down from normal; in the 
former case, attention usually is focused on the amount 
that the intensity of a sound must be increased above 
normal to be audible in the presence of noise. 

Useful hearing area in Fig. 1 is that below the curve 
for tones of painful intensities. The areas below the 
audiogram curves represent the parts of the useful area 
which are rendered useless by the noises. In order to 
be appreciated by the ear, sounds falling within these 
areas must be increased in intensity to a part of the 
area above the audiogram curves. For example, aver- 
rage speech as heard at a distance of from three to four 
feet from the speaker occupies the area between 60 and 
70 db. Therefore, on an average New York street, it 
is only slightly above audibility; and in an airplane 
cabin becomes entirely inaudible. 

The noise audiogram shows directly the loss in ser- 
viceable hearing caused by noise. For this reason it is 
very useful in many noise studies, particularly in the 
communication field and in the acoustic treatment of 
auditoriums, theaters, offices, etc., or where the chief 
concern is the perception of desired sounds in the pres- 
ence of undesired sounds. 

Amounts of noise may be expressed in terms of the 
sensation level and in terms of the loudness level of the 
noise. The sensation level is the ratio, expressed in 
decibels, of the noise intensity to the threshold intensity 
of the noise. If the intensity spectrum of the noise is 
known, the sensation level in most cases may be deter- 
mined from the known minimum audible intensities of 
pure tones. The loudness level of a noise is usually 
expressed as the sensation level of some arbitrarily 
selected reference tone which sounds as loud as the 
noise. 

Masking caused by a noise is measured by adjusting 
the intensity of a tone from a telephone receiver until 
it is just audible in the presence of the noise. The 
receiver is provided with a special offset cap which 
holds the receiver away from the ear by a small amount, 
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so that noise may enter the ear simultaneously with the 
tone. The attenuator which is used to adjust the in- 
tensity of the tone is calibrated to read the masking in 
decibels. In one type of noise audiometer (‘‘Methods 
and Apparatus for Measuring the Noise Audiogram,”’ 
R. H. Galt, Journal Acoustical Society, Oct. 1929) aseries 
of so-called “‘warbling’”’ tones is used. These are tones 
which warble through a small frequency range, the 
range corresponding to each tone being located in a 
different part of the audible frequency range. ‘Thus 
the masking caused by the noise is measured in different 
frequency ranges and when plotted against frequency 
gives curves of the type shown in Fig. 1. In another 
type of audiometer (Loc. Cit. 3) the masking is mea- 
sured with a so-called ‘‘buzzer’’ tone, which consists of a 
fundamental frequency of 160 cycles and harmonic 
overtones, the overtones extending throughout a large 
part of the audible range. 

The loudness level of noise is measured by adjusting 
the intensity of a reference tone until it sounds as loud 
as the noise. In this method, known to communication 
engineers as the balance method, the buzzer type of 
tone is used as a reference tone in some cases and in 
other cases, a 1,000-cycle pure tone is used. 

In all of the above methods the ear is used in obtain- 
ing a judgment of the effects of noise. During the past 
two years considerable experimental work on devices to 
represent the effect of noise by the reading of an elec- 
trical meter has been done by various investigators of 
noise. (A Survey of Room Noise in Telephone Locations, 
Williams and McCurdy, A. I. E. E. Jour., Sept. 1930; 
“Practical Methods of Noise Measurement,” by E. E. 
Free, Journal Acoustical Society, July 1930 “The 
Objective Measurement of Machinery Noise, by F. A. 
Firestone, Journal Acoustical Society, July 1930;“Results 
of Noise Surveys,” R. H. Galt, Journal Acoustical 
Society, July 1930.) In all of these devices the noise 
energy is picked up by a microphone, suitably amplified 
and rectified and measured by ad-c. meter. The action 
of the devices is made to approach that of the ear by 
means of a “frequency-weighting”’’ network. In some 
cases the weighting is based on the threshold intensities 
of pure tones; in other cases, on the intensities needed 
for pure tones to sound equally loud at some arbitrary 
loudness level. Although where the time characteris- 
tics and manner of integrating the components enter in 
such a procedure does not completely simulate the ear 
in its action to complex waves, it represents an advance 
over any method which neglects the ear entirely. 

In most cases, noise meters of this type are cali- 
brated to read the noise level in decibels from some 
arbitrary reference or zero value, such as the meter 
reading for a “just audible” tone or noise of a particular 
type. Noises having equal meter readings are ap- 
proximately equally loud, the degree of approximation 
depending upon the similarity in energy frequency 
distribution of the noises being compared. 

Noise meters of this type were used in both the N. Y. 
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Noise Abatement Commission Survey of outdoor noise, 
and the survey of indoor noise by the joint subcom- 
mittee of the National Electric Light Association and 
the American Telephone and Telegraph Company. 
The frequency-weighting in these meters was based on 
the intensities needed for various pure tones to sound 
as loud as a 1,000-cycle tone having a sensation level of 


SOURCE OF SOUND DECIBELS 
LEVEL OF PAINFUL SOUNDS 130 
120 
MOTOR AND PROPELLER OF 
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Fig. 2. A chart showing the decibel rating of 
some common sounds as compared to _ the 
“threshold of hearing’’ 


30 db. Readings which would correspond to the thresh- 
old of audibility for a common type of noise were ob- 
tained for both meters by reproducing street noise 
phonographically at a known sensation level. Thus, 
measured noise levels could be expressed in decibels 
from the threshold settings. A graphical illustration of 
the noise level scale is given in Fig. 2 where the levels of 
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some of the more familiar noises encountered in the 
surveys may be compared. The total range from 
threshold to painful sounds is 130 db. It may be seen 
that ordinary noises cover a large part of this range. 

As previously indicated, noise meters such as that 
described are still in the experimental stage. In order 
to indicate loudness accurately for all types of sound 
waves, a meter must simulate the ear in at least three 
respects: 

(a) In the relative sensitivity for sinusoidal waves 
of different frequencies. 

(b) In the integration or summing up of the con- 


tributions of the component waves of steady complex 
sound waves. 

(c) In the short-time average of fluctuating com- 
plex sound waves. 

Further experimental work is needed in order to 
simulate the ear closely in all of these respects in a 
practicable noise meter and to determine the effects of 
various departures on practical noise measurement. 
The outstanding advantages of the objective type of 
measurement are that it reduces the personal equation 
and permits noise measurements to be made with great 
rapidity. 
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Private-Wire 
Telegraph Service 


An important part of the entire com- 
munication service of the United States 
is devoted to private wire service. More 
than one and one-half million miles 
of private wire telegraph service is 
furnished to press associations, brokers, 
financial houses, public service com- 
panies, and other organizations and 
individuals. Some of the interesting 
features involved are described here. 


By R. E. Pierce 


Telephone Engineer 
American Telephone & Telegraph Company, 
New York 
Associate A. I. E. E. 


ELEGRAPHY has the distinction 
of being the earliest application 
of electricity in the service of 

mankind, and it still reigns as an important factor in 
commercial, educational and social activities. The 
commercial telegraph message business is essentially 
a point-to-point service and the telegraph facilities are 
designed and operated for the most part so as to furnish 
direct communication channels between two points. 
The private wire telegraph service, however, usually 
requires circuits with sending and receiving equipment 
at more than two points,—often at many points—and 
because of this fact the engineering problems involved 
are somewhat different from those in the commercial 
telegraph field. 

Another unique feature of the private wire telegraph 
service is the fact that it is furnished very largely over 


From ‘‘Modern Practises in Private Wire Telegraph Service,’’ to be 
presented at the A.I. E. E. Winter Convention, New York, Jan. 26-30, 
1931. 
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plants which are used jointly for telephone and tele- 
graph purposes. Thus if the private wire subscriber 
having printer service wishes to communicate with the 
attendants in charge of the maintenance of his service, 
he has merely to call on the telephone provided for the 
purpose, usually mounted adjacent to the printer 
installation. Immediately he is connected directly 
with the attendants at the printer service position in 
the nearest telegraph test room. In case of difficulty 
on the circuit, the telegraph attendant can communicate 
immediately with distant repeater attendants over test 
wires provided for the purpose, and with the monitoring 
printers, can make measurements over the private wire 
network in question. Transmission measuring appa- 
ratus and other testing means are also at his disposal. 
The term “private wire telegraph service” as used in 
this paper covers that type of service by which a com- 
plete telegraph communication system is furnished to 
the patron for his exclusive use; this type of service is 
sometimes referred to as the “special contract”’ tele- 
graph service. In that all facilities, including the 
station apparatus at the patron’s premises, are fur- 
nished and maintained the service is complete. A 
circuit may be arranged for either the manual or 
machine method of operation to suit the requirements 
of the organization using the service, but since it is 
the term most universally used, throughout the paper 
the machine method will be referred to as the “printer 
method.’ Other terms in use by various organizations 
to describe the same method are “‘typing telegraph,” 
“telephone typewriter,” “teletype” and “‘teleprinter.”’ 


COMPARISON OF PRINTERS 


The two systems of pointers in common use, the 
“multiples” and the “start-stop printer,” differ in one 
important feature. Inthe multiplex system the signals 
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are transmitted to the line and from the line to the 
receiving apparatus by distributing mechanisms which 
are operating continuously in approximate synchronism. 
In the start-stop system the signals are transmitted to 
the line and from the line to the receiving apparatus. 
These mechanisms start from a given position, transmit 
one character and then stop. In this latter arrange- 
ment the maintenance of synchronism between the 
sending and receiving devices is necessary only during 
the transmission of one letter or character. The multi- 
plex system is essentially a point-to-point system, 
whereas the start-stop system is adapted to circuits 
involving a large number of stations, any one of which 
may send or receive. The advantage of the continu- 
ously synchronized system of transmission is the 
possibility of using a shorter code; it is necessary to 
transmit only the intelligence-bearing signals, whereas 
in the start-stop system a signal is sent to start, and 
another to stop the distant distributor mechanism. 

The fundamental advantage of start-stop over con- 
tinuously synchronized systems is the fact that in the 
start-stop system the lag in the transmission of a signal 
from one point to another point in a circuit is auto- 
matically taken into account. With only two stations 
on a given circuit an initial adjustment can be made to 
properly orient the receiving device with respect to 
the sending device which will hold as long as the lag 
remains fixed. With more than two points in a cir- 
cuit—any one of which may send to all the others—or 
with transmission systems which are apt to be changed 
in a way that affects the lag, the adjustment to com- 
pensate for lag becomes difficult if not impracticable. 
This feature would restrict considerably the field of use 
for continuous synchronism in private wire telegraph 
service, where such a large portion of the circuit requires 
service between more than two points, and where it is 
essential to maintain a flexible plant in order to main- 
tain continuous service. This explanation will indicate 
why the multiplex system, designed as a continuously 
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synchronized system, is used in the commercial tele- 
graph message service while the start-stop system is 
used in the private wire telegraph service. 


SELECTIVE DIAL CALLING 


For services where it is desirable to select particular 
stations yet impracticable to provide a switchboard 
with individual circuits to each station, a selective 
calling arrangement has been developed. With this 
plan all stations are connected to the same circuit and 
selective signals are transmitted from one station to 
another over the circuit used for passing the telegraph 
signals. The apparatus used to accomplish this con- 
sists of telephone dials, step-by-step switches, and 
relays. Any point on the circuit may be called by 
dialing any other point on the circuit. A station may 
also dial by a single three-digit code all other stations 
or a group of stations. When the circuit is in use, 
“Busy” signals appear at all stations, and an audible 
or visible alarm is provided to call the attention of the 
attendant to an incoming message. When the station 
is idle the motors of all printers are stopped but start 
automatically when the station is called and stop auto- 
matically when a call releases the circuit. Secrecy is 
obtained in the system through the fact that it is 
impossible for a station which has not been called to 
“Jisten in’’ on a circuit in use. 


INDUSTRIAL APPLICATIONS 


The foregoing gives briefly the general principles of 
the systems of private wire telegraph service in general 
use in this country. The following describes special 
application of private wire systems to various industrial 
systems: 

Press Service. Private wire telegraph service is 
the means used by the press association for accomplish- 
ing quickly, accurately, and without interruption, the 
collection and distribution of news. A typical telegraph 
network—one of the many circuits of one of the leading 
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Fig. 2. A broker’s private circuit may be the 
equivalent of several transcontinental circuits 
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Fig. 3. 


A broket’s private wire room is a busy 
place 


press associations in the United States—is illustrated 
in Fig. 1. It will be noted that this network contains 
approximately 1,400 mi. of telegraph circuits and 
connects sixteen telegraph stations, five of which are 
arranged for. both sending and receiving while eleven 
are for receiving only. The various types of telegraph 
systems involved in this particular service are indicated 
by the designations on the chart. 

In a service of this kind most of the sending would be 
done from New York; it will be noted, however, that 
there are other points on the network indicated as 
sending stations. The circuit must be arranged with 
“break” feature so that when desired, any one of these 
other sending stations may take control of the entire 
network and transmit to all stations. ‘To accomplish 
this the operator at the station transmitting the mes- 
sage operates the break key on his machine which trans- 
mits a break signal over the circuit, locking up the 
machine which has been sending and thereby indicating 
to the operator at that point that another station wishes 
to send. 


In most cases the printers involved in the press work 


are of the page type, using a continuous roll of paper. | 


The sending machines are usually equipped for what is 


known as automatic transmission; the sending operator 


manipulates a keyboard which controls a perforator. 


This perforator prepares the message to be transmitted § 


in the form of a perforated tape to be fed into a trans- 
mitter connected to the line. The transmitter is oper- 
ated at a speed for which all the printers on the line are 
set; the perforator may be operated at any speed 
desired. If the speed of the line is exceeded by the 
perforator (as is usually the case) the message is stored 
up in the tape and is transmitted to the line at a regular 
rate. With this method .of transmission there is a 
continual flow of traffic over the line and any interrup- 
tion in the operation of the keyboard does not interrupt 
the signals going to the line. This arrangement obtains 
the maximum efficiency from the line. 
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In certain cases a “bulletin” or “flash” of special 
importance must be transmitted; arrangements are 
provided so that by throwing a key the transmission of 
signals from the perforated tape is stopped and the key- 
board is connected directly to the line so that as each 
key is depressed the proper signals are transmitted. 
In this way the ‘bulletin’ or ‘flash’ may be sent 
without delay directly to the line from the keyboard, 
and when it is complete, the regular flow of traffic may 
be resumed by restoring the key mentioned previously. 
In order to attract the attention of the operators at the 
newspaper offices to such a flash or bulletin, a bell is 
provided on the printers and caused to ring by the 
transmission of a particular combination of impulses 
from the sending keyboard. 

Brokers’ Service. A large percentage of the business 
involved in the trading on the stock and commodity 
exchanges is handled over the private wire systems of 
the various brokerage concerns. Fig. 2 shows a typical 
broker’s service which comprises several separate cir- 
cuits. This service is operated by the printer method, 
and Fig. 3 is a view in one of the wire rooms of this 
brokerage house. In the brokerage houses the wire 
network is used for passing information regarding orders 
placed before the market opens, and for distributing 
certain market letters or market “gossip.’”” When the 
market, opens, the wires are kept busy with the passing 
of orders, confirmations, and questions and answers 
concerning specific securities. From the illustration it 
will be noted that the tape printer is used and the cover 
of the machine cut away in such a fashion as to allow 
the tape to be removed from the machine immediately 
after the last character of an order is printed. The 
orders are gummed on “buy”’ or “sell” order blanks 
and are then handled in the usual way. In the after- 
noon after the market closes the wires, in cleaning up 
the day’s business, continue to handle a large volume of 
traffic; the records are checked and verified and all 
matters cleared before the opening of business on the 
following day. It is reported that during four days of 
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Fig. 4. Telegraph printer systems are expediting 


and amplifying effective police work 
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the record month of October 1929, one of the brokers 
using this service handled the remarkable total of 
49,860 orders, confirmations, and general messages over 
the firm’s six private wire telegraph circuits. 

Police Systems. Various police organizations 


throughout the country are finding the private wire 
telegraph service a reliable means of quickly disseminat- 
ing police information. 


These police systems are 
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Fig. 5. 


essentially broadcasting networks for transmitting 
police information simultaneously to a large number of 
receiving stations from one or more central points. 
The information usually originates in a telephone call or 
a personal visit to a police station from which the in- 
formation can be quickly transmitted to the central 
headquarters and from there sent out on the broad- 
casting network. Regardless of whether or not the 
station is attended the receiving machines make a 
record of the message. In certain cases the receiving 
machines are equipped with an audible alarm so that a 
police officer at a distance may be advised that a mes- 
sage is being received. In certain cases it is desirable to 
provide arrangements whereby the broadcast head- 
quarters will know whether the message is received at 
each point to which it was transmitted; then an 
acknowledgment signal is arranged so that after each 
message is transmitted, the ringing of a bell on the 
receiving printer indicates that the transmitting station 
requests an acknowledgment. This can be sent back 
by pushing a button on the receiving machine, the 
acknowledgment lighting a lamp on the switchboard at 
headquarters. 

Other police networks are set up with all stations 
connected to the same circuit so that any one may send, 
and all of the others receive. Such a circuit connects 
fifteen of the principal municipalities in Connecticut, 
and in this way police information originating in any of 
these towns can be broadcast simultaneously to all of 
the other towns on the network. 
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Fig. 4 shows one of the switchboards and sending 
machine in a state police system. 

Weather Reporting Systems for Airways. The De- 
partment of Commerce has contracted for quite a large 
network of private wire telegraph circuits for use in 
collecting and distributing weather information for use 
by aeroplane pilots. Weather information is collected 
on an hourly basis in sequence from the principal 
intermediate landing fields and critical points along 
an air route. It takes from four to five minutes to 
make such a weather collection over a typical air route 
between major landing fields. The weather information 
thus obtained is furnished to the air pilots before they 
leave the field or to pilots in the air by means of the 
radio telephone equipment of the Department of Com- 
merce. Along the air route the printers are usually 
installed adjacent to the field in what is known as a 
watch-house. In addition to the service mentioned, in 
certain local cases private wire circuits are provided 
for the purpose of distributing weather information 
between the Weather Bureau, radio stations, airports 
and air transport companies’ offices. 

In addition to the collection of weather information 
the private wire circuit is used in some cases for report- 
ing the departure, arrival, and passing of planes. Fig. 
5 shows a typical airway network. The stations along 
the air route are usually connected in series so that each 
station receives the information sent from all other 
stations. In some cases the bell signal on the printer is 


Fig. 6. 


A modern airway communication office 


used to call the attention of a particular station with 
which it is desired to communicate. 

Manufacturing Service. Factories are generally lo- 
cated with regard to the availability of raw materials 
and the ease of transportation; executive and sales 
offices, on the other hand, are usually near the distribu- 
tor, the exporter or the consumer. Private wire 
telegraph service is used extensively to provide direct- 
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communication channels between the widely sepa- 
rated units of modern industrial organizations. With 
the aid of this service the far-flung units of this organiza- 
tion are kept in constant touch with each other, thereby 
speeding up production and improving the service 
rendered to their customers. _ 


In looking forward to the future, there seems to be 
every indication that private wire telegraph service will 
continue to grow and expand, and with the requirements 
continually changing it is to be expected that many new 
and interesting developments will be applied to this 

- service. 


Ninety Miles an Hour 
in a Trolley Car! 


HE fastest interurban cars in the world are 

leaving competing buses nearly an hour 
behind on the 225-mile run between Cincinnati and 
Toledo, though the bus route is shorter by 15 mi. By 
their owner, the Cincinnati and Lake Erie, these cars 
have been clocked at 90 mi. per hr. or better. Dur- 
ing trials, police motorcycles were left behind, and 
even the aeroplane scarcely overhauled the “‘flying’’ 
trolley. 

Unlike previous extremely fast cars, these are neither 
very large nor heavy. They weigh but 24 tons, seat 
40 people, and are of one-man operation. Their 
motors rate 100 hp. each, (quadruple equipment) and 
in the case of the ten Westinghouse equipments, weigh 
complete but 2,690 lb. How extraordinarily light this 
is, is shown by contrast with other motors bought by 
this road in 1927 which weighed half again as much per 
horsepower. The remarkable lightness of the new 
motor is partly due to improved insulation, but largely 
to the high rotative speeds found practicable through 


Only an airplane succeeded in overhauling this 
new interurban electric car 
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Outwitting the ‘‘speed cops’’; electric car travel- 
ing at more than 90 mi. per hr. 


its being wound for 300 volts. The principal advan- 
tage of the lower voltage, however, is the marked benefit 
to commutation. The motors are geared 26:46 on 
28-in. wheels. 

In general, the experience of the Cincinnati and 
Lake Erie does not show that high speed offers any 
particular difficulties. The permanent way was put in 
first-class condition, with especial attention to the safe 
elevation of curves and the alinement of overhead, but 
no departure from normal standards was needed. 


The interurban roads have had more than their 
share of post-war difficulties, but the Cincinnati and 
Lake Erie and its chairman, Doctor Thomas Conway, 
have produced substantial proof of the rewards that 
the industry still offers to courage and to vision. 


Aeroplanes, automobiles, and yachts race for amuse- 
ment, but trolley cars do not; they race strictly for 
revenue. So it is important to observe that in the 
second month of the new cars, passenger ticket receipts 
in three of the principal cities had increased 77 per cent. 
Over Labor Day, 17 of the trains had to be run in two 
or more sections, and tn November it was understood 
that the cars were, as show people say, “‘packing them 
in’—and this on a road which a year ago was not 
embarrassed by density of traffic any more than is the 
average interurban road—on a road paralleled by good 
highways over a shorter route, by first-class buses, and 
by fast steam trains. 
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Of Lastitute and Related Aativities 


The new Hudson River bridge which connects upper Manhattan with the north New Jersey shore is the 
longest single-span structure in the world 


Winter Convention Presents Attractive Program 


Engineering Papers, Inspection Trips, and Entertainment of 
Striking Interest Assure Busy, Profitable Week 


ANY excellent developments in 
various fields of electrical engineer- 
ing will be brought out in the technical 
sessions at the A.J. E. EK. winter con- 
vention. This meeting, which promises 
to equal in interest any of the past winter 
conventions, will be held in New York, 
January 26-30, with headquarters in the 
Engineering Societies Building. In addi- 
tion to the excellent technical program 
there will be a number of interesting trips 
and good entertainment with a specially 
arranged program for the ladies. 


TECHNICAL SESSIONS 


One of the sessions that should prove of 
general interest is the symposium on 
coordination between power and com- 
munication circuits. The papers which 
are to be presented represent the work of 
a joint general committee of the National 
Electric Light Association and the Bell 
Telephone System. Each paper was 
prepared by a representative in the power 
field and a representative in the com- 
munication field jointly. The achieve- 
ments obtained are a noteworthy example 
of cooperation between different fields of 
the electrical profession. 

At the opening of the session R. F. 
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Pack, vice-president and general manager 
of the Northern States Power Company, 
will make an introductory statement. 
Following the presentation of the papers 
closing remarks will be made by Baneroft 
Gherardi, vice-president and chief engi- 
neer of the American Telephone and 
Telegraph Company. The session should 
have a broad general appeal and the 
papers to be presented are not highly 
technical or mathematical. 


Many recent developments involving 
design, theory, operation, and testing will 
be brought out in the papers which will 
be presented in nine other sessions in 
the fields of telegraphy, transportation, 
protective devices, power transmission, 


industrial power applications, electric 
welding, electrical machinery, and 
research. 


Epvison Mrpau PRESENTATION 


The Edison Medal will be presented 
to Doctor Frank Conrad for his con- 
tributions to radio broadcasting and 
short-wave radio transmission. Presen- 
tation will take place in the Engineering 
Auditorium on the evening of Wednesday, 
January 28. 


Following the presentation ceremonies 
a lecture will be delivered by Doctor Karl 
Taylor Compton, president of Massachu- 
setts Institute of Technology. 


SMOKER 


A buffet dinner and smoker will be held 
in the Engineering Societies Building on 
Tuesday evening, January 27. This 
informal oceasion affords a splendid 
opportunity for members and their guests 
to renew old acquaintances. Plans are 
being made which will provide very 
attractive entertainment after the dinner, 
to be served by Louis Sherry. 


DINNER DaNcE 


The dinner dance of the winter conven- 
tion will be held in the Grand Ballroom of 
the Hotel Astor on the evening of Thurs- 
day, January 29. For many years this 
annual social event of the Institute has 
afforded much pleasure to all in atten- 
dance and is looked forward to from year 
to year by a large proportion of the 


membership. Tickets will be $6 per 
person. Reservations may be made 
in advance for tables seating eight 
people. 
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Lapies ENTERTAINMENT 


The ladies entertainment committee 
is actively engaged preparing a special 
program which will prove very attractive 
for the ladies in attendance. 


PROGRAM OUTLINE 


Monpay, JaANuARY 26 


10:00 a.m. Registration 
2:00 p.m. Opening of Convention 
A—Symposium on Telegraphy 
8:15 p.m. B—Joint Session of Committee on 


Transportation and_ the 
Transportation Group of 
the New York Section 


TUESDAY, JANUARY 27 


10:00 a.m. C—Symposium on Coordination 
of Power and Communica- 
tion Circuits 

2:00 p.m. D—Session on Protective Devices 

6:00 p.m. Buffet Dinner and Smoker 


WEDNESDAY, JANUARY 28 


10:00 a. m. 
2:00 p. m. 


E—Session on Power Transmission 
Inspection Trips 

Board of Director’s Meeting 

8:30 p.m. Edison Medal Presentation and 
Lecture 


THURSDAY, JANUARY 29 


10:00 a.m. F—Industrial Power Applications 
2:00 p.m. Technical Sessions G and H 
G—Transportation 
H—Electric Welding 
7:30 p.m. Dinner Dance 


Fripay, JANUARY 30 


10:00 a.m. I-—Session on Research 
2:00 p.m. J—Session on Electrical Ma- 
chinery 
TRIPS 


On the inspection trips offered many 
prominent developments of interest to the 
electrical engineering profession may be 
seen: 


1. The Hudson River Bridge with construc- 
tion work now in progress offers an unusual 
opportunity for engineers to view a remarkable 
feat in bridge construction. The main span, 
3,500 ft. in length, is the longest single span in 
the world and is supported between towers which 
rise to a height of 635 ft. above the water’s 
surface. Four cables, each made up of 26,474 
wires giving a specified minimum strength of 
220,000 lb. per sq. in. and weighing 28,450 tons, 
support the double-deck structure. Construc- 
tion work was started in May, 1927, and the 
initial portion consisting of four traffic lanes 
and two sidewalks is scheduled to be opened to 
traffic early in 1931. The ultimate plan pro- 
vides for eight traffic lanes and two sidewalks on 
the upper deck with a lower deck to accommo- 
date four rapid transit tracks. The cost of com- 
pletion of the initial stage of the construction 
is estimated to be $60,000,000. 


2. Vertical distribution in modern sky- 
scrapers such as the Chrysler Building and the 
Empire State Building. The Empire State is 
che tallest building in the world. 


3. New Eighth Avenue Subway Substations 


4. Tandem-compound, 160,000-kv-a., steam- 
electric generating unit of the New York Edison 
Company. 
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5. Modern press installation and lighting of 
the new Daily News Building. 


6. Modern use of light as the sole decorative 
agent in a large ballroom—St. George Hotel, 
Brooklyn, N.Y. 


7. Railroad electrification as exemplified in 
the newly completed properties of the Delaware, 
Lackawanna & Western Railroad. 


8. The Westinghouse Lighting Institute. 


9. New York Museum 
Industry. 


of Science and 


10. Roseland switching station of the Public 
Service Electric and Gas Company (New 
Jersey). 


Details as to transportation tickets, 
ete., will be announced in the programs 
distributed at the convention. 


ReEeDvucED RaItRoaD Rates 


Under the certificate plan reduced rail- 
road rates will be available to members 
and guests who attend the convention; 
only half fare need be paid on a return 
trip over the same route, provided a total 
of at least 150 certificates are deposited 
at the registration desk. Rates apply to 
all who attend the convention and to 
dependent members of their families. 
Each member or guest should obtain a 
certificate when purchasing his one-way 
ticket to New York, explaining to the 
ticket agent that he wishes the certificate 
authorized by the passenger associations 
for the winter convention of the American 
Institute of Electrical Engineers. 


On arriving at the convention the 
certificate should be deposited at the 
registration desk. There it will be held 
for validation by a railroad representative 
and if 150 or more certificates are vali- 
dated, these certificates will be returned 


to the owners. By presenting the 
validated certificate when purchasing 
a return ticket, only half fare will be 
charged. Local ticket agents should be 
consulted regarding conditions affecting 
this plan, as it applies only within certain 
dates, depending upon the territory. 
Everyone whose one-way fare is more 
than 66 cents should get a certificate 
whether or not he intends to use it. By 
neglecting to do so others may be deprived 
of considerable saving. 


ReGISTER IN ADVANCE 


Each member should register in ad- 
vance by mail, thus permitting the 
committee in charge to have the badges 
ready, resulting in a considerable saving 
of time and congestion at the registration 
desk. 


COMMITTEES 


The 1931 winter convention com- 
mittee is constituted as follows: H. P. 
Charlesworth, Chairman; J. B. Bassett, 
C. R. Jones, H. A. Kidder, G. L. Knight, 
A. BE. Knowlton, E. B. Meyer, C. E. 
Stephens and R. H. Tapscott. 


Chairmen of subcommittees are, re- 
spectively: J. B. Bassett, convention 
executive committee; W. R. Smith, 
inspection trips; E. J. Johnson, dinner 
dance; G. W. HE. Draper, smoker; and 
Mrs. E. B. Meyer, ladies entertainment. 


Horet RESERVATIONS 


Reservations for hotel accommodations 
should be made by writing directly to 
one of the hotels listed in the mailed 
announcement of this convention. 


Newly electrified section of Lackawanna suburban lines 
serving New York City 
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Technical Program 


January 26—2:00 p. m. 


Opening of Convention 
Remarks by President William S. Lee. 


Statement by A. E. Knowlton, chairman, 
meetings and papers committee. 


A—Symposium on Telegraphy 


Presiding officer: H. S. Osborne, vice-chair- 
man, of the committee on communication. 


Tun Newrounpianp-Azorres Hicu-SprEep 
Dvurp.iex Case, by J. W. Milnor, C. H. Cramer, 
W. D. Cannon, and J. A. Randall, Western 
Union Telegraph Company. 


SUBMARINE CasLe TELEGRAPHY; INFLUENCE 
or INTERFERENCE, by J. W. Milnor, Western 
Union Telegraph Company. 


TELEGRAPH TRANSMISSION TESTING Ma- 
cuines, by F. B. Bramhall, Western Union 
Telegraph Company. 


A PRINTING TELEGRAPH CONCENTRATOR, by 
W. B. Blanton, Western Union Telegraph 
Company. 


Mopern Practises IN Private WirRE TELE- 
GRAPH Swrvicp, by R. E. Pierce, American 
Telephone and Telegraph Company. 


January 26—8:15 p. m. 
B—Joint Session on Transportation 


The New York Section’s Transportation 
Group and the A. I. E. E. Committee on Trans- 
portation jointly participate in this session. 


January 27—10:00 a. m. 


C—Symposium on Inductive 
Coordination 


Presiding officer: A. E. Knowlton, chairman 
of the meetings and papers committee. 

Introductory statement by R. F. Pack, vice- 
president and general manager of the Northern 
States Power Company. 


TRENDS IN TELEPHONE AND PowmrRrR PRACTISE 
AS AFFECTING CooRDINATION, by W. H. 
Harrison, American Telephone and Telegraph 
Company, and A. E. Silver, Electric Bond and 
Share Company. 


Srarus or Joint D®VELOPMENT AND ReE- 
SEARCH ON Noisx-FREQUENCY INDUCTION, by 
O. B. Blackwell, American Telephone and Tele- 
graph Company, and H. L. Wills, Georgia 
Power Company. 


Status or Joint D&VELOPMENT AND ReE- 
SEARCH ON Low-Frequency InpbucTION, by 
R. N. Conwell, Public Service Electric and Gas 
Company, and H. S. Warren, American Tele- 
phone and Telegraph Company. 


Stratus or CoopreratTivE WorxK on JOINT 
Use or Pours, by J. C. Martin, Midwest 
Utilities Company, and H. L. Huber, American 
Telephone and Telegraph Company. 

Closing statement by Bancroft Gherardi, 
vice-president and chief engineer of the American 
Telephone and Telegraph Company. 


January 27—2:00 p. m. 


D—Session on Protective Devices 


Presiding officer: Raymond Bailey, chairman 
of the committee on protective devices. 


An ExprrimentaL Ligotnine Protector 
ror Insuxtartors, by J. J. Torok, Westinghouse 
Electric & Manufacturing Company. 


Fieip Tests on Tuyrite LightNina ARREST- 
ers Usine Artiric1raAL Liautntne or 1,500,000 
Vorts, by K. B. McEachron and E. J. Wade, 
General Electric Company. 
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Sprres Resistance Merruop or INCREASING 
TRANSIENT Srasitity Limit, by R. C. Berg vall, 
Westinghouse Electric & Manufacturing 


’ Company. 


TrenD IN DeveLopMENT OF Mopern Cir- 
curt InrrrRuprerRsS, by J. B. MacNeill, West- 
inghouse Electric & Manufacturing Company. 


Purro 1930 Orn Crreovir Breaker Tests 
(aims, set-up and results from a system and 
operating point of view), by Philip Sporn and 
H. P. St. Clair, American Gas and Electric 
Company. 


Tue Ort-Buast OCrrcurr BREAKER, by D. C. 
Prince and W. F. Skeats, General Electric 
Company. 


Firitp Trsts on STANDARD AND Ort Buast 
Expriosion CHAMBER O1L Circuit BREAKERS, 
by R. M. Spurck and H. E. Strang, General 
Electric Company. 


January 28—10:00 a. m, 


E—Session on Power Transmission 


Presiding officer: P. H. Chase, chairman of 
the committee on power transmission and 
distribution. 


TRAVELING WAVES ON TRANSMISSION SYSTEMS, 
by L. V. Bewley, General Electric Company. 


Impuutse Trusts on Supssrations, by A. S. 
Brookes and R. N. Southgate, Public Service 
Electric and Gas Company, and W. G. Roman 
and E. R. Whitehead, Westinghouse Electric & 
Manufacturing Company. 


LigHTninG INVESTIGATION ON A Woop-POLE 
TRANSMISSION Linz, by J. J. Torok, Westing- 
house Electric & Manufacturing Company, and 
R. R. Pittman, Arkansas Power and Light 
Company. 

1929 LiguTNING EXPERIENCE ON THE 132-Kyv. 
TRANSMISSION Lines OF THE AMERICAN Gas 
AND Exxsctric Company, by Philip Sporn, 
American Gas and Electric Company. 


ATTENUATION AND SuccrEssivE ReE- 
FLECTIONS OF TRAVELING WAVES, by 
James C. Dowell, General Electric 
Company. 


January 29—10:00 a. m. 


F—Session on Industrial 
Power Applications 


Presiding officer: C. W. Drake, 
chairman of the committee on general 
power applications. 


EvLectron TusBeEs In InNpustTRY, by 
W. R. King, General Electric Company. 


Automatic Rea@uLators iN INn- 
pustry, by J. H. Ashbaugh, Westing- 
house Electric & Manufacturing 
Company. 


EvecrricaL DistRiBuTION SystTEMs 
FoR InpusTRIAL Puiants, by W. J. 
McClain and Louis T. Klauder, 
consulting engineers. 


Tur Syncnronous Moror wirH 
Puasr-ConnecrteEp DAMPER WINDING 
as A Driv» ror Hieu-Toreun Loans, 
by M. A. Hyde, Jr., Westinghouse 
Electric & Manufacturing Company. 


Tun DersiGN AND APPLICATION OF 
Syncuronous Morors to Mepr 
SpecraL RequireEMENTS, by D. W. 
McLenegan and A. G. Ferriss, General 
Electric Company. 


WerarHer Maxinae—A Pousuic Sir- 
vice AND A New User or Power, by 
D. C. Lindsay, Carrier Engineering 
Corporation. 


January 29—2:00 p. m. 
G—Session on Transportation 


Presiding officer: Sidney Withington, chair- 
man of the committee on transportation. 


LACKAWANNA SUBURBAN ELECTRIFICATION, 
by E. L. Moreland, Jackson and Moreland, 
Engineers. 


Mortve PoweER ror SUBURBAN ELECTRIFICA~ 
Trion, by Charles Kerr, Jr., Westinghouse 
Electric & Manufacturing Company. 


TRANSVERSE Fissurer Derrcror Car, by 
H.C. Drake, Sperry Products, Inc. 


IncutInED CaTENARY CALCULATIONS, by 
B. M. Pickens, Westinghouse Electric & Manu- 
facturing Company. 

Desien Or CATENARY SYSTEM FOR CLEVELAND 


Union TERMINAL, by N. F. Clement and E. E. 
Richards, Cleveland Union Terminals Company. 


January 29—2:00 p. m. 
H—Session on Electric Welding 


Presiding officer: P. P. Alexander, chairman 
of the committee on electric welding. 


Some ExXxprRIMENTS wiTH ARCS BETWEEN 
Merat Evectropss, by G. M. Shrum and H. G. 
Wiest, Jr., General Electric Company. 


An ImpRovED Arc-WELDING GENERATOR, by 
J. H. Blankenbuehler, Westinghouse Electric & 
Manufacturing Company. 


Tue NeutrRaLizeED WrELDER—A MEANS OF 
ConTROLLING TRANSIENTS, by F. Creedy, 
Lehigh University. 


A System ror D-C. Arc Wetping, by S. R. 
Bergman, General Electric Company. 


Resistance WELDING or Motor FraAmgEs, by 
Malcolm Thomson, General Electric Company. 


Evecrric Resistance Brazine, by Samuel 
Martin, Jr., General Electric Company. 


One of the 3,000-volt 3,000-kw. mer- 
cury arcrectifiers serving the new 
Lackawanna electrification 
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January 30—10:00 a. m. 
I—Session on Research 


Presiding officer: L. W. Chubb, chairman of 
the committee on research. 


Somer ELECTRICAL CHARACTERISTICS or CaBLE 
Orxs, by H. H. Race, General Electric Company. 


Tue Conpvuctiviry or InsuLtatine O1rs—II, 
by J. B. Whitehead, Johns Hopkins University. 


FUNDAMENTAL PROPERTIES OF IMPREGNATED 
Paper, by J. B. Whitehead and W. B. Kou- 
wenhoven, Johns Hopkins University. 


Trarric Conrrou sy Liaut Beams, by R. C. 
Hitchcock, Westinghouse Electric & Manufac- 
turing Company. 


CoMMUTATION AND OURRENT COLLECTION 
In Hyprocen, by R. M. Baker, Westinghouse 
Electric & Manufacturing Company. 


Tre Heticat Groovn, by G. M. Little, 
Westinghouse Electric & Manufacturing 
Company. 


Strupizs 1n Non-Linear Circuits, by OC. G. 
Suits, General Electric Company. 


January 30—2:00 p. m. 
J—Session on Electrical Machinery 


Presiding officer: P. L. Alger, chairman of 
the committee on electrical machinery. 


Mercury Arc Reocririmrr Resparcu, by 
A. W. Hull and H. D. Brown, General Electric 
Company. 


Errect or TRANSIENT VOLTAGES ON POWER 
TRANSFORMER DestgN—III, by K. K. Palueff, 
General Electric Company. 


Stationary Fiow or Heart 1n Lares Tur- 
BINE GENERATORS, by C. Richard Soderberg, 
Westinghouse Electric & Manufacturing 
Company. 

Inpuction-Moror Stor ComBINATIONS, by 
Gabriel Kron, United Research Corporation. 


Tue PuLuine into Step or A SALIBNT-POLE 
Syncuronovus Moror, by H. E. Edgerton and 
Paul Fourmarier, Massachusetts Institute of 
Technology. 
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Professional Committee 
Appointed to Study 
Engineer Licensing 


To provide for closer cooperation of the 
Institute with the American Engineering 
Council in all matters connected with the 
improvement of the general status of 
the engineering profession, President 
Schuchardt was, in March 1929, author- 
ized by the Board of Directors to appoint 
a representative to serve on the Council’s 
committee on engineering and allied 
technical professions, with the under- 
standing that this representative would 
become chairman of an Institute com- 
mittee if it later became desirable to 
establish a separate committee. H. A. 
Kidder, superintendent of motive power, 
Interborough Rapid Transit Co., New 
York, was appointed the A. I. E. E. 
representative. 

The Board of Directors, in August 
1929, authorized the president to appoint 
a committee on the engineering profession 
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to consider various matters affecting the 
status of the engineering profession, to 
cooperate with the American Engineering 
Council committee on engineering and 
allied technical professions, and to assume 
the duties of the A. I. E. E. committee 
on licensing of engineers which was, 
at the same time, discontinued. To 
serve with Chairman Kidder, President 
Smith appointed T. F. Barton, H. P. 
Charlesworth, and John C. Parker. 
President Lee reappointed the four 
named above for the present adminis- 


-trative year, and, in accordance with 


authority granted by the Board of 
Directors in October 1930, has enlarged 
the committee to include the membership 
given below: 


H. A. Kidder, (Chairman), supt. of motive 
power, Interborough Rapid Transit 
Co., 600 West 59th St., New York, 
INYee 

J. P. Alexander, Boston manager, West- 
inghouse Elec. & Mfg. Co., 10 High 
St., Boston, Mass. 

T. F. Barton, district engineer, General 
Electric Co., 120 Broadway, New 
ork Nee 

B. M. Brigman, dean, Speed Scientific 
School, University of Louisville, 
Louisville, Ky. 

H. P. Charlesworth, vice-president, Bell 
Telephone Laboratories, Inc., 463 
West St., New York, N. Y. 

L. F. Leurey, consulting electrical engi- 
neer, 58 Sutter St., San Francisco, 
Calif. 


L. W. Morrow, editor, Electrical World, 
Tenth Ave. at 36th St., New York, 
ING, WL 

John C. Parker, vice-president in charge 
of engineering, Brooklyn Edison Co., 
Ine., 380 Pearl St., Brooklyn, N. Y. 

John R. Price, professor of electrical 
engineering, University of Wisconsin, 
Madison, Wis. 


Herbert S. Sands, consulting engineer, 
1115 First National Bank Building, 
Denver, Colo. 


Maurice R. Scharff, consulting engineer, 
Main & Co., accountants and audi- 
tors, First National Bank Building, 
Pittsburgh, Pa. 

H. H. Schoolfield, chief engineer, Pacific 
Power & Light Co., 607 Public 
Service Bldg., Portland, Oregon 


W. I. Slichter, professor of electrical 
engineering, Columbia University, 
New York, N. Y. 

J. B. Thomas, vice-president, Electric 
Service Co., Fort Worth, Texas 


Although this committee has several 
very important fields of activity, it is at 
present devoting its principal efforts to 
cooperation with other organizations in 
the development of suitable provisions for 
the licensing of engineers. Through this 
committee and its close cooperation with 
the American Engineering Council com- 
mittee named above, the Institute is in 
position to participate actively in efforts 
to solve problems affecting the status of 
the engineering profession. 


e¢ ¢ & 


A. 1. E. E. Nominating Committee 
Announces Official Candidates for 1931 


- COMPLETE official ticket of 
A candidates for the Institute offices 
that will become vacant August 1, 
1931, was selected by the national nom- 
inating committee which met at Institute 
headquarters, New York, December 5, 
1930. This committee consists of fifteen 
members, one selected by the executive 
committee of each of the ten geographical 
districts, and the remaining five elected 
by the board of directors from its own 
membership. 


The following members of the com- 
mittee were present: W. L. Amos, 
Toronto, Ont.; K. A. Auty, Chicago, IIl.; 
H. V. Carpenter, Pullman, Wash.; H. P. 
Charlesworth, New York, N. Y.; A. B. 
Cooper, Toronto, Ont.; Herbert S. Evans, 
Boulder, Colo; E. A. Hester, Pittsburgh, 
Pa. (alternate for H. C. Stone of Pitts- 
burgh); H. A. Kidder, New York, N. Y.; 
EK. B. Meyer, Newark, N.J.; J.S. Palmer, 
Kansas City, Mo.; W. S. Rodman, 


“mittee. 


Charlottesville, Va. (alternate for E. D. 
Wood, of Louisville, Ky.); Harold B. 
Smith, Worcester, Mass.; C. E. Stephens, 
New York, N. Y.; R. G. Warner, New 
Haven, Conn.; W. L. Winter, San 
Francisco, Calif.; and F. L. Hutchinson, 
New York, N. Y., Secretary of the Com- 
Past-president Harold B. Smith 
was elected chairman of the Committee. 
The following is a list of the official 
candidates as selected by the committee: 


For PRESIDENT 


Cuarues E. Sxinner, Assistant Director 
of Engineering, Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, 
Pennsylvania. 


For Vicr-PrEesIDENTS 


Middle Eastern District: W.B.KouwENHOVEN, 
Professor of Electrical Engineering and Assistant 
Dean, School of Engineering, Johns Hopkins 
University, Baltimore, Maryland. 


Southern District: W. E. Frenman, head, 
Department of Electrical Engineering, Assistant 
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Dean of College of Engineering, University of 
Kentucky, Lexington, Kentucky. 


North Central District: Paunt H. Parron, 
Telephone Engineering, Northwestern Bell 
Telephone Company, Omaha, Nebraska. 


Paciffe District: A. W. Copiey, Engineering 
Manager, Pacific Coast District, Westinghouse 
Electric and Manufacturing Company, San 
Francisco, California. 


Canada District: L. B. Couspsuck, Switching 
Equipment Engineer, Canadian Westinghouse 
Company, Ltd., Hamilton, Ont., Canada. 


For Drrecrors 


L. W. Cuuss, Director of Westinghouse 
Research Laboratories, Westinghouse Electric 
and Manufacturing Company, East Pittsburgh, 
Pennsylvania. 


B. D. Huuz, Engineer, Southwestern Bell 
Telephone Company, Dallas, Texas. 


H. R. Wooprow, Electrical Engineer, Brook- 
lyn Edison Company, Brooklyn, New York. 


For Nationat TREASURER 


W. 1. Suticutmr, Professor of Electrical Engi- 
neering, Columbia University, New York, N. Y. 


The Constitution and By-laws of the 
Institute provide that the nominations 
made by the national nominating com- 
mittee shall be published in the January 
issue of the Institute Journal. Provision 
is made for independent nominations as 
indicated in the following excerpts from 
the Constitution and By-laws: 


CONSTITUTION 


Sec. 31. Independent nominations may be 
made by a petition of twenty-five (25) or more 
members sent to the National Secretary when 
and as provided in the By-Laws; such petitions 
for the nomination of Vice-Presidents shall be 
signed only by members within the District 
concerned. 


By-Laws 


Sec. 23. Petitions proposing the names of 
candidates as independent nominations for the 
various offices to be filled at the ensuing election, 
in accordance with Article VI, Section 31 
(Constitution), must be received by the Secre- 
tary of the National Nominating Committee not 
later than February 15 of each year, to be placed 
before that Committee for the inclusion in the 
ballot of such candidates as are eligible. 


On the ballot prepared by the National 
Nominating Committee in accordance with 
Article VI of the Constitution and sent by the 
National Secretary to all qualified voters during 
the first week in March of each year, the names 
of the candidates shall be grouped alphabetically 
under the name of the office for which each is a 
candidate. 


National Nominating Committee 
(Signed) By F. L. Hurcurnson, 
Secretary. 


C. E, SKINNER 


CHARLES EDWARD SKINNER, assistant director 
of engineering for the Westinghouse Electric & 
Manufacturing Co., a manager of the Institute 
(1915-19) and one of its vice-presidents (1919- 
20), was born on a farm near Redfield, Ohio, 
May 30, 1865. He was educated at Ohio 
University and Ohio State University, being 
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graduated from the latter with an M. E. degree 
with the class of 1890. He worked his way 
through the university, partly as a helper at 
the Ohio Experimental Station Dairy and 
partly as a machinist in the university shops. 
In August, after graduating in June, he joined 
the organization of the Westinghouse Electric & 
Manufacturing Company as a machinist in 
charge of the manufacture of railway controllers. 
Early in 1891 he was put in charge of all insula- 
tion design, as well as testing. In addition to 
the insulation work, he took up magnetic testing 
and the development of magnetic materials in 
1892, and retained charge of this work for many 
years. 


In 1906 Dr. Skinner organized for the West- 
inghouse company the research division of the 
engineering department, and was responsible for 
the organization and equipment of the chemical, 
physical and process laboratories, as well as the 
high-tension test laboratory. 


Through his efforts a laboratory for more 
fundamental research was determined upon in 
1915 and he had charge of the building, equip- 
ping, and organization of the personnel of this 
laboratory. In 1920 he was made manager of 
the research department, taking direct and 
individual charge of the research laboratory 
for the next two years. In 1922 he was made 
assistant director of engineering. 


Dr. Skinner went to Brussels in 1906 as 
American representative of the International 
Association for Testing Materials. In 1915 he 
was a special delegate from the A. I.E. E. to 
confer with the British Engineering Standards 
Committee. In 1920 he was chairman of the 
American Delegation to the Brussels meeting of 
the International Electrotechnical Commission, 
and held a similar position at the meeting of 
that commission in Geneva, Switzerland, in 1922. 
He was a member of the American delegation to 
the International Electrotechnical Commission 
meeting in London in 1924, The Hague in 1925, 
New York in 1926, and Bellagio in 1927. He 
was a delegate to the World Power Conference 
in London in 1924. 


Dr. Skinner was chairman of the American 
Engineering Standards Committee the years of 
1925, 1926, and 1927. He was elected chairman 
of the committee for the organization of the 
International Standards Association and repre- 
sented the United States at the London confer- 
ence of the I. S. A. in 1926. 


Dr. Skinner was a member of the Engineering 
Council throughout its life, and is a member of 
the American Engineering Council, its successor. 
He was chairman of a special committee ap- 
pointed by the Electrical Manufacturers Council, 
at the request of Herbert Hoover, then Secretary 
of Commerce, to work with the Department of 
Commerce and Bureau of Standards. He has 
been a member of the standards committee of 
the Institute for many years. As past chairman 
of the American Engineering Standards Com- 
mittee he becomes a member of the board of 
directors of the American Standards Association. 


Dr. Skinner is a Fellow of the American 
Institute of Electrical Engineers, member of 
the Franklin Institute, American Society for 
Testing Materials, Fellow of the American 
Association for the Advancement of Science, 
member of the American Society of Mechanical 
Engineers, member of the Engineers’ Society of 
Western Pennsylvania, member of the National 
Electrical Manufacturers Association, the Ameri- 
can Physical Society, the American Electro- 
chemical Society, the Philosophical Society of 
Pittsburgh, the Engineers’ Club of New York, 
the United States committee of the International 
Electrotechnical Commission, and the University 
Club of Pittsburgh. He was appointed a dele- 
gate to the Invernational Engineering Congress 


held in Japan in October, 1929, acting as chair- 
man of the American Electrochemical Society’s 
delegation and a member of the American 
Standards Association’s delegation to the con- 
gress. In 1927 he received the honorary degree 
of Doctor of Science from Ohio University. 


In addition to those already mentioned Mr. 
Skinner has served on the following committees 
of the Institute: Edison medal, executive, public 
policy, principles of professional conduct, meet- 
ings and papers, research, electrical machinery, 
educational, and electrophysics. 


W. B. KouwENHOVEN 


Witi1am Bennett KoUWENHOVEN was born 
at Brooklyn, N. Y., January 138, 1886. He 
received his early education at the Polytechnic 
Institute of Brooklyn and was graduated with 
the Degree of E. E. cum laude in 1906 and a 
year later received the degree of M. E. from the 
same institution. Early educational experience 
was obtained acting as instructor in electrical 
engineering at the Polytechnic Institute of 
Brooklyn for four years subsequent to his 
graduation. The next three years were devoted 
to study in Germany under Professor Arnold at 
the Karlsruhe Technische Hochschule, Baden, 
Germany, where the Degree of Doktor Ingenieur 
magna cum was conferred on him in 1913. 


During the course of Prof. Kouwenhoven’s 
professional career, he has been known to be an 
able educator, diligent research worker and a 
very capable engineer. In addition to the 
foregoing educational experience, he served for a 
year as instructor in electrical engineering at 
Washington University and in the year 1914 
was appointed an instructor in electrical engi- 
neering at Johns Hopkins University and to 
date is connected with the latter institution. 
His progress was rapid and during the year 1917 
he was promoted to the rank of associate in 
electrical engineering, in 1919 he was promoted 
again, to the rank of associate professor, and in 
1930 he was made professor of electrical engi- 
neering and assistant dean of the engineering 
school. 


Professor Kouwenhoven was in charge of the 
electrical engineering department at Johns 
Hopkins University and acted as instructor in 
the Reserve Officers Training Corps unit and 
held the rank of Captain during the war. He 
served part-time acting as a consulting electrical 
engineer at the Bureau of Standards. 


From 1919 to 1920, while on leave from 
Johns Hopkins University, he was master 
engineer in the employ of the Winchester 
Repeating Arms Company and in charge of the 
installation of a plant for the manufacture of 
batteries and flashlights. 


Professor Kouwenhoven has been very active 
in the Institute and other engineering societies. 
He became an Associate of the Institute in 1906 
and was transferred to the grade of Member in 
1922. He has been a member of the following 
Institute committees: communication, electro- 
physics, instruments and measurements, Sec- 
tions, and the committee on coordination of 
institute activities. For the past three years he 
served as chairman of the seetions committee 
and at present he is chairman of the Baltimore 
Section. 


In addition to his Institute activities, many 
noteworthy publications, too numerous to 
enumerate, along research lines and on the 
subject of instruments and measurements, 
have been credited to his name. Professor 
Kouwenhoven is a member of the A.S.T.M. 
and has served as vice-chairman of the com- 
mittee on magnetic testing. He is also a 
member of the Johns Hopkins Club and the 
Baltimore Engineers Club. 


Electrical Engineering 


W. E. Freeman 


WiitiamM Epwarp FrepMan was born in 
Fayette County, Ky., September 25, 1880. 
After obtaining his early education in the schools 
of Fayette County he attended Transylvania 
College and received his A. B. Degree in 1901. 
Technical education was obtained at the Uni- 
versity of Kentucky, where he received the 
degree of B. M. E. in 1904 and later, in the year 
1912, an E. E. degree was conferred on him. 


Additional technical training by taking the 
apprentice course while in the employ of the 
Western Electric Company was obtained after 
he had received his B. M. E. degree from the 
University of Kentucky. The first years of 
his experience were obtained in the shops and 
the drafting department at the Chicago plant, 
which were followed by five and one-half years 
work on engineering telephone apparatus design 
in Chicago and in the Bell Laboratories at New 
York. With his good technical background 
and very capable manner, a number of pieces 
of communication apparatus were developed by 
Mr. Freeman during the course of his work. 


Tn 1911 he left the engineering department 
of the Western Electric Company to take a 
position as head of the electrical engineering 
department at the University of Kentucky. 
There he was known to be a capable educator 
and all who had contact with him, both students 
and associates, benefited by this contact and his 
friendship. From May, 1920, to August, 1921, 
he supervised commercial training with the 
Westinghouse Electric & Manufacturing Com- 
pany and during the following year acted as 
dean of the Engineering college at the University 
of Kentucky. In 1922 he was made assistant 
dean of the college of engineering and head of 
the department of electrical engineering at that 
university and to date is affiliated with the same 
institution in the same capacities. 


Professor Freeman became an Associate of 
the Institute in 1911 and was transferred to 
the grade of Member in 1926, and at present he 
is the Branch counselor at the University of 
Kentucky. He is a member of the S. P. E. E. 
and a past-president of its Kentucky Section, 
a member of Kappa Alpha, Tau Beta Pi, Lamp 
and Cross, Masons, and Rotary Club. Heis now 
president of the Lexington Rotary Club. 


P. H. Parron 


Pau, Harsua Parron was born October 3, 
1873, at Harshaville, Ohio. His early education 
was obtained at the schools in Denver and 
through his perseverance and initiative his 
technical aspect was broadened by intensive 
study and reading, a large part of which was 
night work. 


Broad and varied experience was obtained 
in the communication field and Mr. Patton 
has devoted many years of work in the testing, 
installation, operating and management of com- 
munication companies. His career began as a 
telephone installer and test man in Denver in 
the year 1891, followed by ten years of main- 
tenance and installation experience of multiple 
switchboards. Part of the time was devoted to 
lighting and power systems of central offices, 
toll switching, party line ringing and simplex 
telegraph and phantom equipment. In 1903 
he served as superintendent of the fire and police 
telegraph systems and as chief inspector for 
enforcement of the National Electric Code, as 
well as supervising street lighting in the city of 
Omaha. During the following year he served as 
genera] superintendent of the U.S. Telephone 
and Telegraph Company, Waterloo, Iowa. 


In 1905 he became general equipment foreman 
of the Nebraska Telephone Company and later 
was appraisal engineer, serving on the Nebraska 
State Railway Communication Committee for 
the Development of Telephone Plant Cost 
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Units. In 1909 he became division engineer 
in responsible charge of engineering plans, 
specifications and estimates for all types of tele- 
phone plants. He was a member and treasurer 
of the Omaha and Council Bluffs electrolysis 
survey committee, a director, vice-president and 
president of the Omaha Technical Club, as well 
asa member and secretary of the Nebraska Joint 
Committee on Physical Relations between Elec- 
trical Supply and Signal Lines. 


Mr. Patton was a member of the organization 
committee of the Engineers’ Club of Omaha 
when it was organized in 1923, and has been 
active in the work of the club since that time, 
serving it in the capacities of member, director, 


treasurer, and president. 


Mr. Patton became an Associate of the Insti- 
tute in 1918 and was transferred to the grade of 
Member in 1925. He was a member of the 
formation committee for the organization of the 
Nebraska Section of the A.I. E.E. His long, 
continuous service with the telephone company, 
together with his joint work and many other 
activities, has made him a prominent figure in 
the communication field. 


A. W. CopiLry 


AuLMON WARREN Copiey was born in Clay 
Center, Kansas, January 13, 1883. Immedi- 
ately after completing his electrical engineering 
course at the University of Kansas he entered 
the employ of the Westinghouse Electric & 
Manufacturing Company as an engineering 
apprentice at Hast Pittsburgh, Pa., and he has 
been in the service of that company contvinu- 
ously since that time. 


During the course of his professional career, 
Mr. Copley obtained broad engineering experi- 
ence. In particular, his prominent work in 
power transmission and inductive interference 
in connection with railway electrification has 
made him one of the recognized leaders in this 
subject among the engineers of the country. 
His other experiences consisted chiefly of de- 
signing instruments, watthour meters, relays 
and other similar devices. In 1913 he was in 
charge of designing automobile starting, lighting, 
and ignition equipment. 


Because of his excellent character and ability, 
his advancement in the engineering field was 
unusuaJly rapid. In 1915 he became general 
engineer, dealing particularly with special 
problems on railway electrification and general 
power and distribution systems. In 1921 he 
was made general engineer for the Pacific Coast 
and in 1925 he became manager of the engi- 
neering division of the San Francisco : Office, 
dealing with engineering in all classes of electric 
apparatus. In 1928, upon the formation of the 
Pacific Coast district of the company, he was 
made engineering manager for the district. 


Mr. Copley became an Associate member of 
the Institute in 1904 and was transferred to the 
grade of Fellow in 1926. He has ably served on 
the communication committee as well as on the 
committee on power transmission and distribu- 
tion. He has been active in Institute affairs 
and is well known to the membership. In 
addition to his Institute activities he is also a 
member of the Pacific Coast Electrical Associa- 
tion, the Engineers’ Club of San Francisco, and 
the University Club of Pittsburgh. 


L. B. Cuussuck 


Lronarp Burrows CuHuBBuckK was born in 
Ottawa, Canada, and received his college educa- 
tion at the University of Toronto. He took his 
B. A. Sc. degree in 1900 and E. E. degree shortly 
afterward. 


Immediately after graduation he entered the 
employ of the Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh, first in the 


drafting office and later in the power division of 
the engineering department. His work included 
switching equipment design, starting from the 
early days of air and oil circuit breakers. 


In 1909, after nine years’ experience with the 
Westinghouse Electric & Manufacturing Com- 
pany he was transferred to the Canadian 
Westinghouse Company at Hamilton, Ontario, 
where he has been in charge of the engineering 
department section handling switching equip- 
ment, control, circuit breakers, etc. His first 
work in Canada comprised the Westinghouse 
switching equipment for the first stations of the 
Ontario Hydro Electric Commission when 
110,000-volt equipment was designed and 
installed with very great respect. Since that 
time Mr. Chubbuck has been intimately con- 
nected with the switching equipment design of 
most of the later large hydroelectric plants 
throughout Canada. He has taken out various 
patents on disconnecting switches, etc. 


Mr. Chubbuck was an Associate of the Insti- 
tute for the periods 1902-1909 and 1918-1926 
at which time he was transferred to the grade of 
Member. He has served as chairman of the 
Toronto Section, was Section delegate to the 
Chicago and to the White Sulphur Springs 
conventions of the A. [. E. E. and was a member 
for some years of the committee on protective 
devices. 


Various engineering articles by Mr. Chubbuck 
have been published in the Electric Journal, 
Electrical News, etc., and he has lectured before 
the Engineering Institute of Canada, Canadian 
Electrical Association and Toronto Section of 
the A.I. E.E. He is much interested in sports 
and is a past president of the Burlington and of 
the Hamilton Tennis Clubs. 


L. W. Cause 


L. Warrineton Cuuss, son of the late 
Col. Chas. St. J. Chubb, was born in Fort 
Yates, Dakota, on October 22, 1882. He 
obtained his common school education at 
Cheyenne, Wyoming, and Columbus, Ohio. 
In 1901, he entered Ohio State University and 
four years later was graduated with the degree 
of M.E. in E. E. In 1905, he entered the 
employ of the Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh, as an 
engineering apprentice. In 1909, he was en- 
gaged in the development and application of 
magnetic materials. Before the organization 
of an isolated research department at the 
Westinghouse company he had charge of advance 
development work on electrotechnical problems 
and new developments. 


Mr. Chubb has been very active in standard- 
ization, both national and international, and in 
committee work of the leading technical societies. 
Twice he has been sent to London and Brussels 
as a delegate of the International Electro- 
technical Commission. His wide experience 
in many pioneer fields of development work has 
resulted in his being awarded about two hundred 
patents in electrical, mechanical, chemical and 
electrochemical and welding fields, and for 
various types of instruments. 


In 1920, when the Westinghouse company 
organized its radio engineering department, 
Mr. Chubb was appointed manager of that 
department. He continued in that capacity 
until Jan. 1, 1930, when the radio activities of 
the Westinghouse and General Electric com- 
panies and the Radio Corporation of America 
were consolidated and concentrated at Camden, 
New Jersey, at which time he was appointed 
assistant vice-president of engineering. In 
June, 1930, he returned to East Pittsburgh 
as Director of the Westinghouse Research 
Laboratories. 


He has been active in the Institute for more 
than twenty years and presented numerous 


55 


papers before its meetings. He also isa member 
of the National Electric Light Association, 
American Railway Association, International 
Electrotechnical Commission, American Stand- 
ards Association, Illuminating Engineering 
Society, American Association for the Advance- 
ment of Science, American Physical Society, 
and the Franklin Institute of Pennsylvania. 


BoD) Hunn 


Buaxe D. Hutt was born in Galesburg, 
Michigan, September 12, 1882, and moved to 
Kansas at an early age. He received his grade 
and preparatory education at Delphos, Kansas 
and graduated from the University of Kansas 
in 1905 with the degree of B.S. in Electrical 
Engineering. Since that date he has been in the 
employ of the Southwestern Bell Telephone 
Company in various branches of engineering 
work. At the present time he is chief engineer 
for that company for the state of Texas. He is 
past vice-president of the seventh geographical 
district of the Institute. He is first vice- 
president of the Dallas Technical Club and 
President of the Dallas Electrical Club. Heisa 
member of the Institute of Radio Engineers. 
In addition to his business and technical activi- 
ties he is a member of the Dallas Country Club, 
a Mason, and a member of the diaconal of the 
Highland Park Presbyterian Church. 


H. R. Wooprow 


Harry Roy Wooprow was born in Luverne, 
Minnesota, April 15, 1887. After finishing his 
elementary school training in Des Moines, Iowa, 
he entered Drake University and graduated 
with the degree of B.S. in 1909. He continued 
his education at the University of Illinois under 
a scholarship and received the degree of M.S. 
with physics as major in 1911. 


Mr. Woodrow joined the electrical engineer- 
ing staff of The New York Edison Company in 
1911 and continued his work with that organiza- 
tion until 1920, having advanced during the 
period to the position of assistant electrical 
engineer. During 1921 and 1922 he was in 
engineering work with Stone & Webster, Inc., 
and the Westinghouse Electric & Manufacturing 
Company. 


During 1922 Mr. Woodrow joined the staff of 
the Brooklyn Edison Company in the position 
of assistant electrical engineer and still is with 
that organization, now occupying the position 
of electrical engineer. 


Mr. Woodrow is a Fellow of the Institute and 
a member of the National Electric Light Asso- 
ciation and has held the following positions in 
the engineering activity of these two organiza- 
tions: 


Chairman of the protective devices committee, 
A. I. E, E., 1921-25; chairman of the committee 
on transmission and distribution, A. I. E. E., 
1928-30; chairman of the electrical apparatus 
committee, N. E. L. A., 1927; member of the 
executive committee of the Engineering Section, 
N.E. L. A., 1928-29; chairman of the sectional 
committee on lightning arresters, American 
Standards Committee, 1924; member of the 
committee on electricity distribution and use, 
Assoc. of Edison Illuminating Companies, 
1924-25; member of the committee on electric 
switching and switchgear, Assoc. of Edison 
Illuminating Companies, 1929-30. 


Mr. Woodrow holds a number of patents on 
electrical connections and devices. He is a 
member of Phi Beta Kappa, Sigma Psi and 
Tau Psi fraternities and a member of the 
Engineers Club of New York and the Crescent 
Club of Brooklyn. 
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Water I. SLICHTER 


Water Irvine SuicuTeR was born in St. 
Paul, Minnesota, May 7, 1873, and was gradu- 
ated at Columbia University in 1896 with an 
E. E. degree. 


He entered the employ of the General Electric 
Company as a student in July, 1896, and the 
following year was transferred to the office of 
Dr. C. P. Steinmetz, where he was engaged for 
a year in carrying on experimental work, tests 
and calculations on various subjects. During 
the following two years, he was engaged in 
designing induction motors, alternators, rotary 
converters, transformers and special experi- 
mental apparatus. For a number of years 
thereafter he devoted most of his time to the 
design of electrical machinery and, more par- 
ticularly, the equipment of electric railways. 


In 1910, he was appointed professor of elec- 
trical engineering and head of that department 
at Columbia University, which position he still 
fills. 


During the war he was civilian director of the 
Air Service school for radio officers at Columbia 
University. Since 1914, Professor Slichter 


has devoted considerable time to instruction in 
electrical engineering to naval] officers of the 
postgraduate school of the U. S. Navy, who are 
detailed for study at Columbia University. 


Professor Slichter became an associate in 
the Institute in 1900 and was transferred to the 
grade of Fellow in 1912. He was a member of 
the board of directors from 1918 to 1922, vice- 
president from 1922 and 1924, and has been an 
active worker upon several of the important 
committees of the Institute. He has been 
chairman of the meetings and papers committee, 
of the editing committee, and a member of the 
finance committee. He is a member of several 
other engineering and scientific societies, and 
in 1903 was president of the General Electric 
Engineering Society, and was instrumental in 
reorganizing it into the Schenectady Section 
of the Institute. He also served for several 
years as treasurer of the Society of Engineers of 
Eastern New York. 


Professor Slichter has presented several papers 
and discussions upon various engineering sub- 
jects before the Institute and other societies, 
and has published many articles on technical 
subjects. 
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Louisville Discussions 


Summarized in Review 


NLY discussion submitted in writing 

in accordance with A. I. E. E. rules 
governing it, is summarized; complete 
discussion, together with all papers so 
approved, will be published in the Trans- 
actions. A list of papers presented was 
published in the November issue of the 
JOURNAL: 


SESSION ON TRANSMISSION AND 
DISTRIBUTION 


J. J. Torok discussed “LIGHTNING 
INVESTIGATION AT ALCOA, TEN- 
NESSEE.”’ He pointed out wherein the 
results obtained at Alcoa, coupled with 
data from other investigations, aided 
considerably in establishing a more con- 
sistent concept of the origin and manner 
in which surges appear on the line. He 
cited that the results obtained bore 
strong evidence against the induced- 
voltage theory. Of the hundreds of 
strokes appearing over or near the line 
only one or two resulted in a surge which 
might be harmful in its character. Os- 
cillograms of these surges showed them 
to be of long duration, 30 to several 
hundred microseconds instead of one or 
two to 15 or 20 microseconds, as was the 
earlier belief. Calculations made from 
these and other records as a basis deter- 
mined the probable magnitude of induced 
surges to be of the order of from 100,000 
to 200,000 volts, a value harmless to 
high-voltage transmission lines. Results 
bear out the prominence of the direct- 
strike theory with the need for adequate 
ground wire protection and low tower and 
footing resistances. 


Records kept by these experimental 
stations in Tennessee showed that a nor- 
mal switching surge will seldom exceed 
three times normal and only rarely rise 
to four times normal. Such data on 
switching surges are of great value in that 
they will indicate the minimum insulation 
a transmission line can have and still give 
good operating records. 

J. B. MacNeill discussed the statement 
in EK. EH. George’s paper, ‘Potential 
transformers are the best and most 
economical form of potential supply in 
the long run.’”’ He pointed out that 
successful operation on many large sys- 
tems, including relaying, indicated the 
worth of bushing potential devices when 
used within their ratings. Low Costs 
and elimination of high-voltage potential 
transformers justify their use when 
possible. Mr. MacNeill explained fur- 
ther that recent improvements in bushing 
potential devices have reduced phase- 
angle error considerably over a wide 
voltage range. 


SmssIon ON Protective Dervicrs 


A discussion submitted by Doctor 
Wilhelm Lampert on ““‘THE PHYSICAL 
NATURE OF NEUTRAL INSTABIL- 
ITY” was read by A. E. Knowlton. 
Doctor Lampert stated that at frequen- 
cies with ratios which compared with the 
impressed frequency is noé an integer, an 
alternating bias is necessary. At even 
harmonies the ratio of which 7s an integer 
of the fundamental frequency a bias is 
not at all necessary. These cases are 
analyzed in his discussion. 


Electrical Engineering 


John Auchincloss discussed the effect in 
practical cases of theneutral phenomenade- 
scribedin tke paperson ‘“Y-CONNECTED 
POTENTIAL TRANSFORMERS.” The 
occurrence of the neutral phenomena 
described may give rise to very misleading 
or false conclusions in attempting to 
interpret certain system conditions from 
the readings of instruments connected to 
Y-connected potential transformers. 
These involve the phase comparison of 
system voltages for purposes of synchro- 
nizing across grounded Y-delta power 
transformer banks, and the detection of 
accidental grounds on _ isolated-neutral 
systems operating at voltages beyond the 
range of the ordinary electrostatic ground 
detector. 

Professor Walter L. Upson discussed 
“THEORY OF ABNORMAL LINE-TO- 
NEUTRAL TRANSFORMER VOLT- 
AGES.” He commented on the different 
methods of attack in the three companion 
papers and analyzed Mr. La Pierre’s 
equivalent-circuit phenomena. He be- 
lieves Mr. La Pierre’s theory is no doubt 
correct and that it is greatly clarified in 
the last section of the appendix. He calls 
attention to the lack of directions here 
which would enable one to predict the 
type of oscillations which might be 
expected. A series of actual oscillograms 
based upon predetermined constants and 
conditions would be interesting. 

W. W. Edson in his discussion in- 
quired about the effect of “NEUTRAL 
INSTABILITY,” or the half-and double- 
frequency oscillations, on certain instal- 
lations. One of these installations is three 
8050 /115-volt star-delta-connected poten- 
tial transformers operating watthour and 
power-factor meters. Another was the 
same installation as above only operating 
directional relays instead of watthour and 
power-factor meters. 


F. A. Hamilton’s discussion of the 
papers by Messrs. C. T. Weller, C. W. 
La Pierre, A. Boyajian and O. P. McCarty 
was read by C.J. Schaus. In addition to 
the experiences with two applications of 
grounded-neutral potential transformers 
on portions of systems necessarily 
operated underground at certain times 
described in Mr. Weller’s paper, Mr. 
Hamilton called attention to several 
other similar cases of the phenomena. 

Discussion by J. Fallon on the Physical 
Nature of Neutral Instability was read by 
J.J. Thalheimer. 

W. W. Edson discussed “POWER 
TRANSFORMER NOISE—ITS CHAR- 
ACTERISTICS AND REDUCTION’”’ 
with particular reference to installations 
adjacent to a building in residential 
districts. He suggested placing the trans- 
formers in a pit in front of the building. 
The noise would be reflected upward and 
would not even be objectionable to 
residents across the street. 
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In connection with discussion on 
“POWER TRANSFORMER NOISE,” 
Sol Naiman suggested that a paper 
be prepared on the elimination of noise 


in small motors used for hospital 
installations. 

F. W. Gay discussed “POWER 
TRANSFORMER NOISE” and sug- 


gested several methods for its reduction 
with a resulting improvement in appa- 
ratus design. One method suggests the 
lowering of densities at which materials 
are operating during light-load periods 


‘by the use of transformer windings in 


series during those periods, and in mul- 
tiple during heavy-load periods. Another 
method of eliminating noise would be to 
fully enclose the electrical equipment in 
noise-proof compartments and carry off 
the heat at several different temperatures 
by using bodies of volatile fluid each 
separately sealed. 


SESSION ON PowEerR GENERATION 


T. E. Purcell discussed ‘‘GOVERNOR 
PERFORMANCE DURING SYSTEM 
DISTURBANCES.” Hecited that tests 
conducted under his supervision which 
were reported in a paper entitled ‘‘Operat- 
ing Characteristics of Turbine Governors,”’ 
presented at the 1930 A. I. E. E. Winter 
Convention, bore out the same general 
results as those reported in this paper. 


He expressed surprise. in finding out 
that turbines under test, overspeed 
enough to trip the emergency governors 
when loads in excess of 60 per cent of the 
rated capacity were dropped. He referred 
to recent tests on a 60,000-kw. single- 
eylinder turbine newly installed. The 
maximum load of about 70,000 kw. can 
be suddenly dropped by opening the 
generator oil circuit breaker without 
tripping the emergency governor. 


E. E. George discussed ‘‘GOVERNOR 
PERFORMANCE DURING SYSTEM 
DISTURBANCES.” He emphasized the 
importance of the point in the paper about 
getting machines back into step without 
taking them off the bus. This results in 
the saving of time required for re-synchro- 
nizing which might be excessive if there is 
trouble on the system. 


Philip Sporn discussed ‘‘GOVERNOR 
PERFORMANCE DURING SYSTEM 
DISTURBANCES.” He pointed out 
that during a system disturbance the 
amount of disturbance contributed by the 
governor itself toward the total distur- 
bance cannot yet be definitely determined. 

S. L. Henderson discussed ‘‘APPLICA- 
TION OF HYDROGEN COOLING TO 
TURBINE GENERATORS.” He 
pointed out that there is some question 
whether it is necessary to build these 
machines explosive-proof. This question 
can only be answered by experience. He 
cited that the arrangement of coolers 


within the confines of the machine would 
be of interest as the machine is complete 
in itself and does not require the addition 
of ducts or cooler supports. 
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Directors Hold 
December Meeting 


The regular meeting of the Board of 
Directors of the American Institute of 
Electrical Engineers was held at Institute 
headquarters, New York, on Thursday, 
December 4, 1930. 

There were present: President W. S. 
Lee, Charlotte, N. C.—Past President 
Harold B. Smith, Worcester, Mass.—Vice- 
Presidents Herbert S. Evans, Boulder, 
Colo.; W. S. Rodman, Charlottesville, 
Va.; C. EH. Sisson, Toronto, Ont.; H. V. 
Carpenter, Pullman, Wash.; I. E. Moul- 
trop, Boston, Mass.; H. P. Charlesworth, 
New York, N. Y.—Directors F.C. Hanker, 
East Pittsburgh, Pa.; E. B. Meyer, 
Newark, N. J.; J. Allen Johnson, Buffalo, 
N. Y.; A. M. MacCutcheon, Cleveland, 
Ohio; C. E. Stephens, New York, N. Y.; 
A. B. Cooper, Toronto, Ont.; A. E. 
Knowlton, New York, N. Y.—National 
Treasurer W. J. Slichter and National 
Secretary F. L. Hutchinson, New York, 
N. Y. Present by invitation: H. A. 
Kidder, New York, Chairman of the Com- 
mittee on the Engineering Profession. 

Reports of meetings of the Board of 
Examiners held October 21 and Novem- 
ber 18 were presented and the actions 
taken at those meetings approved. Up- 
on the recommendation of the Board of 
Examiners, the following actions were 
taken upon pending applications: 1029 
Students were enrolled; 70 applicants 
were admitted to the grade of Associate; 
17 applicants were elected to the grade of 
Member; 69 applicants were transferred 
to the grade of Member; 9 applicants 
were transferred to the grade of Fellow. 

Approval by the Finance Committee, 
for payment, of monthly bills amounting 
to $26,078.21, was ratified. 

A resolution was adopted setting the 
time and location of the 1931 Annual 
Meeting of the Institute; namely, Mon- 
day, June 22, at Asheville, N. C., during 
the Annual Summer Convention of the 
Institute. 

Mr. William B. Jackson was reap- 
pointed a representative of the Institute 
on the Engineering Societies Library 
Board for the four-year term beginning 
January 1, 1931. Mr. L. T. Robinson 
was reappointed a representative to serve 
on the Standards Council of the American 
Standards Association for the three-year 
term beginning January 1, 1931, and 
Messrs. H. H. Henline, H. M. Hobart, 
and H.S. Osborne were reappointed alter- 
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nates on the Standards Council for the 
year 1931. 


Approval was given of a plan developed 
by a joint committee of the Founder 
Societies and the McGraw-Hill Book 
Company for the publication by the latter 
of a series of Engineering Societies Mono- 
graphs, consisting of manuscripts worthy 
of publication which have been submitted 
to the societies but which will not be 
published by the societies. Messrs. E. B. 
Meyer and W. I. Slichter were appointed 
as the Institute’s representatives on the 
Engineering Societies Monographs Com- 
mittee. 

Other matters were discussed, reference 
to which may be found in this and future 
issues of the JouRNAL. 


A Half Century 
of Electrical Engineering 


In celebration of its fiftieth anniversary, 
the Western Society of Engineers held a 
meeting in Pittsburgh, Pa., November 
14, at which the progress of engineering 
achievement during the life of the Soci- 
ety was the keynote of the addresses 
delivered. 


Professor Charles F. Seott, Yale Uni- 
versity, covered the field of electrical 
engineering, describing its major ad- 
vanees step by step, from the advent of 
engine power in the last century to the 
outstanding electrical developments of 
today. With the birth of engine power, 
the engineering spirit was awakened and 
in two decades the half dozen engineering 
schools of 1860 had increased fourscore; 
yet the engineers of 1880 little realized 
that a new power would soon be at their 
service. 

The Edison incandescent lamp, an- 
nounced in 1879, inaugurated the era 
of electric service which has become 
almost universal—a second industrial 
revolution. In 1886 the a-c. system of 
distribution, sponsored by George West- 
inghouse, began operation in Buffalo, 
and with it came the era of long distance 
transmission. 

In the sixties the general communica- 
tion system with numerous private lines 
connecting residences, offices, and fac- 
tories, established a service for person- 
to-person communication carried on by 
messenger, printing telegraph, and de- 
livery boy. This system was simplified by 
invention and about 1878 the telephone 
exchange was installed. Thirty years ago 
Marconi’s three dots spanning the Atlan- 
tic heralded the wireless telegraph. Then 
came broadcasting. A new public service 
was inaugurated in the pioneer broad- 
easting which took place about ten years 
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ago. Frank Conrad working with the 
amateurs discovered that the rejected 
short wave had vast superiority for long 
distance service; for instance, talking with 
Byrd at the South Pole. 

One may well ponder over the question 
—Does electric power, or electric com- 
munication—one serving the physical, the 
other intellectual—make the greater con- 
tribution to our modern life? 

In the advance of man, definite stages 
or epochs are recognized. The use of fire, 
the bow and arrow, the invention of 
pottery, the domestication of animals, 
the use of iron—each gave means of life 
on a higher plane. The outstanding fac- 
tor in historic time is the production of 
power; in plotting a curve of human 
progress the long level of many centuries 
changes into high ground as the activities 
of the 19th century of steam power are 
reached. But they are only foothills be- 
fore the rising altitude of the 20th century 
record. These curves of activity in a 
score of fields, simultaneously with the 
shift from muscle to manufactured power, 
coincide with the increasing use of power 
in the new ways provided by electricity. 

In achievement and in anticipation, 
the story of electricity during the past 
half century illuminates the verdict of 
Herbert Hoover that ‘Electricity is the 
greatest tool that ever came into the 
hands of man.” 


Treasurer Hamilton Resigns 
W. I. Slichter Elected 


National Treasurer George A. Hamilton, 
because of illness, has found it necessary 
to resign his office. With regret, on No- 
vember 25th, at a special meeting of the 
Executive Committee the resignation was 
accepted and Professor Walter I. Slichter 
of Columbia University was elected to fill 
the unexpired term ending July 31, 1931. 


At a meeting of the Board of Directors 
held December 4, the action of the Execu- 
tive Committee was ratified and the fol- 
lowing resolution adopted: 


Wuereas the resignation of National 
Treasurer George A. Hamilton, because 
of illness, was accepted with regret by the 
Executive Committee at a special meeting 
held at Institute headquarters on Novem- 
ber 25, 1930, and this action has been 
confirmed at this meeting, be it 


Resotvep that this Board, acting in 
behalf of the membership of the Institute, 
hereby places upon record its high ap- 
preciation of Mr. Hamilton’s long and 
loyal service since 1895, as Treasurer 
of the Institute; also of his many and 
valuable contributions to the Institute 
as a charter member, Vice-President 
1884-6, and member of the Board of 
Directors, Executive, Edison Medal and 
other committees; and extends to Mr. 
Hamilton its greetings and best wishes. 


Memorable Meeting 
Held by the A. S. M. E. 


So many features of the annual meeting 
of the American Society of Mechanical 
Engineers held early in December were of 
technical interest and stimulus that its 
fruitfulness will no doubt be felt well into 
the future. Good papers of ample scope 
in the fields to which they specifically 
applied were supplemented by the ani- 
mated general discussion which always 
makes so strongly for constructive values. 
The handling of materials, railroad 
development, machine shop practise, gas 
and oil power, central station power, 
aeronautics, refrigeration, and American 
management in Europe, were a few of the 
subjects to which the convention gave 
investigation and with more than two 
thousand engineers in attendance one 
may appreciate its significance as a 
medium for the dissemination of a super- 
abundance of broad and_ versatile 
information. Industrial accident pre- 
vention was supported in a symposium 
given under the auspices of the A.S. M. E. 
standing committee on safety. 

In a session on hydraulics, Frank E. 
Bonner, executive secretary of the 
Federal water-power commission gave 
rise to such enthusiasm and support of 
his cause that a resolution was passed by 
the society’s Council for the appointment 
of a special ‘“‘Engineer’s Water-Power 
Policy” committee, on which would 
serve five men chosen from the national 
representative bodies—two from American 
Engineering Council and one each from 
the mechanical, civil, and electrical 
engineers. The essence of Mr. Bonner’s 
paper appears elsewhere in this issue. 

“The Human Problem” took issue in an 
address delivered by Professor Elliott 
Dunlap Smith of Yale, at the annual 
dinner. It was a challenge to the engi- 
neer’s unmindfulness of obligation both 
social and technological, and the anima- 
tion with which Professor Smith delivered 
his speech paved the way forcefully for 
sessions held for the discussion of the 
stabilization of employment, and of 
economic and industrial power. A special 
conference assembled at the request of 
American Engineering Council presented 
Colonel Arthur S. Wood, chairman of the 
President Hoover Emergency Committee 
for Employment to sponsor industry’s 
efforts to stabilize employment both in 
the past and during the present crisis. 
In his address he cited a paper presented 
in 1886 by Henry R. Towne—an epoch- 
making document responsible for the 
inauguration of an entirely new manage- 
ment movement in this country. The 
greatest hope of solution for the present 
crisis, Colonel Wood believes, rests with 
an intelligent and persistent attack of the 
situation by engineers and economists. 


Electrical Engineering 


Account of the award of the John Fritz 
Gold Medal to Admiral David Watson 
Taylor, Chief Constructor of the United 
States Navy during the World War, and 
the conferring of honorary membership in 
the Society upon Doctor Elihu Thomson, 
past-president of the Institute, may be 
found briefly stated in another news 
column of this issue. 


Section delegates, the representatives of 
localized and important society effort, 
were also in special convention at this last 
annual meeting, which has also been 
voted ‘‘the best.”’ 


Illumination Commission 
to Meet in England 


President E. C. Crittenden of the U.S. 
national committee of the International 
Commission on Illumination reports that 
the general outline of plans for the session 
to be held in Great Britain in 1931 is now 
practically complete. In connection with 
the commission’s sessions there will be an 
international illumination congress and a 
tour of inspection to various cities. The 
whole program will fill the time from 
Sept. 2 to Sept. 19, 1931. 


After registration in London delegates 
will go to Glasgow for the first session 
Sept. 4. Meetings will follow in Edin- 
burgh, (Sept. 6), Sheffield, (Sept. 8), 
Birmingham, (Sept. 10), and finally in 
Cambridge, (Sept. 13-19). The dates 
have been chosen to bring the meetings 
to a close immediately before the three- 
day celebration of the Faraday centennial 
in London, which will inelude a meeting 
of the Institution of Electrical Engineers 
and will be followed by the annual 
meeting of the British Association for the 
Advancement of Science. 


Looking forward to the 1931 sessions, 
the primary aim of the U. S. committee 
during the past year has been to arrange 
for creditable representation at the 
sessions of American interests,—develop- 
ments, and opinions. The United States 
is particularly charged with responsibility 
for four very important divisions of the 
commission’s work: (1) motor-vehicle 
lighting, (2) factory and school lighting, 
(3) aviation lighting, and (4) applied 
lighting practise in fields not otherwise 
specifically covered. The last two are 
new assignments, and in these there has 
been the keenest interest. 

To provide a direct connection between 
the four committees in charge, a special 
committee has been formed under the 
chairmanship of A. L. Powell. This 
coordinating committee is to assist and 
advise also those who represent the 
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United States on the 14 projects managed 
by other national committees, thus 
serving as a general clearing house for 
American contributions to the congress 
and commission sessions outside the scope 
of the secretariat committees. 


On two important questions of stand- 
ardization the assistance of this commis- 
sion has been sought during the year by 
other international organizations. One 
is the problem of lamp bases and sockets; 
this has been before the International 
Electrotechnical Commission for several 
years. 

The second question of international 
standardization which has been raised 
falls clearly within the field of the I. C. I. 
The International committee of weights 
and measures, which now has jurisdiction 
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over international electrical units and 
standards, has taken up the problems of 
photometry also. Its advisory committee 
on electricity has been authorized to seek 
the collaboration of the I. C. L.; this 
action will give a new stimulus to the 
attempt to agree upon (1) a primary 
standard of light and (2) a uniform and 
accepted method of measuring lights of 
widely diverse colors. 

Reverting to the matter of representa- 
tion from this country at the 1931 session, 
it should be made clear that participation 
in the session and the tour of inspection is 
not limited to those who are now taking 
part in the work of the Committee. The 
A. I. BE. E. is represented on the U. S. 
National Committee by A. E. Kennelly, 
C. O. Mailloux and Clayton H. Sharp. 
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Edison Bust for Deutsches Museum 


The Hall of Honor in the Deutsches 
Museum, Munich, shortly will receive 
from the United States, with the Institute 
and the Edison Pioneers as joint sponsors, 
a marble bust of heroic size of Thomas 


A. Edison. 
made in Munich by an American dele- 
gation, the date of presentation being 
subject to the convenience of the museum 
authorities. 


Formal presentation will be 
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District Prizes Awarded 
at Philadelphia Meeting 


J. A. Noertker, of the Cincinnati Street 
Railway Company’s engineering depart- 
ment, and H. F. L. J. Seyler of the 
Consolidated Gas Electric Light and 
Power Company of Baltimore, are winners 
respectively of the Institute’s Best 
Paper Prize and the Initial Paper Prize 
awards for the year 1929. Mr. Noertker’s 


J. A. NOERTKER 


paper was entitled Street Railway Power 
Economics on the Cincinnati System, and 
Mr. Seyler’s, Current Characteristics of 
Constant-Current Transformers During 
Sudden Changes of Load. Awards were 
made October 14, 1930, at the Institute’s 
Middle Eastern District Meeting at 
Philadelphia. 

Mr. Noertker is a native of Cincinnati, 
Ohio, and a graduate of the University of 


H. ¥F. L. J. SEYLER 


Cincinnati (1923). He entered the em- 
ploy of the Cincinnati Traction Company 
as a cooperative student, 
graduation remained with the company 
in the capacity of ‘‘special engineer.” 
In 1927 he was promoted to the position 
of electrical engineer of the newly organ- 
ized Cincinnati Street Railway Company. 

Mr. Seyler is a graduate of York High 
School, York, Pennsylvania (1923) now 
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and after. 


doing night school work at Johns Hopkins 
fora B.S. degree in engineering. He has 
traveled extensively in this country in 
the interest of the electric construction 
department of the Pennsylvania Water 
and Power Company. Since 1925 he has 
been in the electric test department of the 
Consolidated Gas, Electric Light and 
Power Company engaged in various spe- 
cial tests and investigations on radio in- 


terference problems, special studies on 
constant-current transformers, and series 
street-lighting circuits; also the effects of 
corona on fuses, and the characteristics of 
high-voltage fuses, disconnect switches, 
oil circuit breakers, ete. Most of his 
time is now being devoted to special 
oscillographie work and a generalized 
study of lightning on the 66-kv. ring of 
the Consolidated company. 
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Edison Medal Awarded 


to Dr. Frank Conrad 


66 TOR his contribution to radio broad- 
easting and short-wave radio 
transmission” Doctor Frank Conrad, 
Pittsburgh, Pa., has been given the 1930 
Edison Medal Award by the American 
Institute of Electrical Engineers. It is 
planned to present the medal to Doctor 
Conrad on Wednesday evening January 
28, 1931, in connection with the annual 
Winter Convention of the Institute. 


The Edison Medal was founded 
February 11, 1904, by associates and 
friends of Thomas A. Edison and is 
awarded annually for ‘meritorious 
achievement in electrical science, electri- 
eal engineering, or the electrical arts,” by 
a committee consisting of twenty-four 
members of the Institute. 


Since its establishment the medal has 
been awarded to the following men: 
Elihu Thomson (1909), Frank J. Sprague 
(1910), George Westinghouse (1911), 
William Stanley (1912), Charles F. 
Brush (1913), Alexander Graham Bell 
(1914), Nikola Tesla (1916), John J. 
Carty (1917), Benjamin G. Lamme 
(1918), W. L. R. Emmet (1919), Michael 
I. Pupin (1920), Cummings C. Chesney 
(1921), Robert A. Millikan (1922), John 
W. Lieb (1923), John W. Howell (1924), 
Harris J. Ryan (1925), William D. 
Coolidge (1927), Frank B. Jewett (1928), 
Charles F. Scott (1929). 

Doetor Conrad was born in 1874 in 
Pittsburgh, Pennsylvania. In 1890 he 
entered the employ of the Westinghouse 
Electric and Manufacturing Company in 
Pittsburgh and his rise in that organiza- 
tion was rapid. After several years as an 
assistant in the shops he entered the 
laboratory and during the ensuing stage 
of his work he invented several forms of 
switches, lightning arresters, and breakers 
for use in alternating-current work. He 
was closely associated with, and later in 
entire charge of, the are-lamp design 
department. This was his first engineer- 
ing work. Doctor Conrad’s connection 
with radio dates back before the days of 
broadeasting when he became interested 


as an amateur in radio reception of time 
signals and later in radio-telephone 
transmission by means of vacuum tubes. 
He established an amateur radio tele- 
phone station which later resulted in the 
development of the Westinghouse station, 
KDKA. 

Doctor Conrad was appointed a general 
engineer of the Westinghouse organization 
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in 1904 and was promoted to the position 
of assistant chief engineer in 1921. In 
1925 he was awarded the Morris 
Liebmann Memorial Prize of the Institute 
of Radio Engineers for his early work in 
connection with high-frequency trans- 
mission. 

He is a Fellow of the Institute of Radio 
Engineers, a member of the Society of 


Electrical Engineering 


Automotive Engineers, and a member of 
the American Association for the Ad- 
vancement of Science. He received the 
honorary- degree of Doctor of Science in 
1928 from the University of Pittsburgh. 
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Conductivity of 
Threaded Connections 


Measurements have been completed by 
the Bureau of Standards covering electri-’ 
cal resistance between nuts and bolts, 
using two radically different types of 
wuureads—the American National and 
the Dardelet—and different materials. 
Results showed that the contact resis- 
tance usually is less than the resistance 
of a one-inch length of the bolt and that 
under similar conditions the resistance of 
the Dardelet thread generally is not more 
than one-fourth that of the American 
National thread. Maximum resistances 
found were for steel bolts of the American 
National thread, in which, with a stress of 
2,000 lb. per sq. in. in the bolts, (about 
an inch length of bolt), the resistance is 
about 10 microhms. Minimum stresses 
were found for copper bolts with Dardelet 
threads in which, with a stress of 6,000 lb. 
or more per sq. in., the resistance was 
approximately 0.02 microhm, equivalent 
to about 1/64 in. of bolt. 


This subject is treated in further detail 
in Research Paper No. 227, Bureau of 
Standards. 


Dr. Millikan Predicts 
Added use of Sun’s Rays 


Science, instead of being even a frac- 
tional deterrant to business, as some 
claim, may prove on the contrary a 
solution whereby adjustment of present 
circumstances may be accomplished, is 
the opinion expressed by Doctor Robert 
A. Millikan before the second session of 
the Association of Life Insurance Presi- 
dents recently reported convention in 
New York City. Doctor Millikan’s 
thought according to the account is to use 
direct sunlight instead of the stored solar 
energy found in coals and oils. He 
asserts that if it were possible for the 
hydrogen in seawater to be combined on 
the earth’s surface with helium, oxygen, 
earbon, nitrogen, silicon, ete., energy 
would be released in enormous quantities 
with no violation of any established 
thermodynamic law. He sketched a 
future in which science will “almost 
indefinitely increase the satisfaction of 
human wants’; saying, ‘‘science creates 
more jobs than it destroys”’. 
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Two-Way Radio Phone Demonstrated by 
Fire Boat 


Possibility of maintaining constant 
communication with shore headquarters 
two miles distant was demonstrated 
recently through the use of a two-way 
radio apparatus installed on the John 
Purroy Mitchell flagship of New York 
City’s fire fighting fleet. This is one of 
the first proofs of effective use of radio 
communication in connection with the 
fighting of fires and it is expected that it 
may result in a saving of thousands of 
dollars annually. Beside doing away 
with the necessity of responding to false 
alarms the two-way system permits cen- 
tralized direction of marine fire forces 
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‘*Cal.-Tech.’’ to Have 
Astro-Physics Laboratory 


A laboratory devoted to research on 
astronomical and allied subjects is to be 
built by the California Institute of 
Technology, Pasadena, as a part of its 
new 200-in. telescope observatory, to be 
located in the adjacent mountains. 
Equipment for the new astro-physies 
laboratory was described by Emmett 
M. Irwin, late of the General Electric 
Company, in a recent address before a 
Student Branch Meeting in Pasadena. 
Mr. Irwin now is engaged in research 
work at the Institute in Pasadena and is 
contributing much to the general design 
for the new laboratory and its equipment. 

Two features are of particular in- 


and greatly improves coordination with 
land forces. 

In the apparatus used for test demon- 
stration, transmission and reception were 
carried on alternately by means of a small 
push button on the telephone transmitter. 
This push-button controls relays which 
connect either the transmitter or the 
receiver with the antenna subject to the 
will of the operator. The Federal Radio 
Commission already has authorized recip- 
rocal radio stations for this new utiliza- 
tion of radio facilities; the land station 
in New York will be designated as WCF 
and the station aboard the New York 
fire boat will be WRBE. 
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terest to the electrical engineer; one, a 
coelostat tower 75 ft. high, to be used 
in obtaining spectrographs of the sun. The 
dome of this tower, holding the collecting 
mirrors, must of necessity rotate with the 
sun; it will have an independent electrical 
system of limited power, but maintained 
at an accurately constant frequeney by 
the oscillation of a piezo-crystal suitably 
amplified. For precision, this idea sup- 
plants the ordinary clockwork method, 
which because of reverse power fed back 
from manually-operated mechanisms, is 
subject to inaccuracies. 


The second unique piece of apparatus 
which Mr. Irwin’s plans include is a 200- 
kw. solenoid to be used in the investiga- 
tion of solar spectra under the influence 
of intense magnetic fields, it being sup- 
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posed that sunlight reaches us at times 
through intervening magnetic fields in 
space which break up the spectrum lines 
into unusual components. As proposed, 
the coil used will be of 17-in. diameter and 
five or six feet high. To keep its dimen- 
sions within reason, it must be essentially 
a high-current instrument; leads to the 
solenoid will be of 4-x 6-in. copper bars 
carried through a special tunnel outside 
the building about 200 ft., from the 
generator room to the tower. In a 
laboratory of this nature space for 
generator layout is limited and great care 
must of necessity be exercised, problems 
of interference being very fully debated. 
Synchronization of units distributed over 
the building with the main system will be 
accomplished by Selsyn equipment. 


Can Power Come 
from Tropic Seas? 


Power stored in tropie seas is capable 
of operating electric generating plants 
of as much as 25,000-kw. capacity, accord- 
ing to assertion made by Professor 
Georges Claude, famous French scientist, 
in a lecture before a recent meeting of 
the American Society of Mechanical 
Engineers. Reported in the November 
1, 1930, issue of Science News Letter is 
an interesting account of Professor 
Claude’s proposal to build a power plant 
to utilize the hydroelectric possibilities 
available through the temperature differ- 
ences between the surface and the deeper 
water of southern seas. It is asserted 
that so far as convertible energy is con- 
cerned a given installation could be com- 
pared with a 300-ft. waterfall. 


According to Professor Claude’s pro- 
posal such a plant could be located near 
Santiago de Cuba, and could be of suffi- 
cient capacity to meet the normal require- 
ments of several thousands of people. 
Three million dollars is said to be the 
approximate cost of developing such a 
plant. This figure, although somewhat 
greater in proportion than that of the 
modern steam-electric plant, is said to 
compare favorably with other hydroelec- 
tric installations, all points considered. 

In this process of conversion of ocean 
waters into usable power it is contem- 
plated that the warm surface water would 
first be vaporized into steam at a very 
low temperature; the tepid water not 
being heated but merely subjected to 
vacuum. Steam so obtained would be 
passed through a turbine and thence to a 
condenser cooled by water drawn from a 
relatively great depth. Thus the eycle 
contemplated is similar to that of a nor- 
mal steam-electric generating plant. 
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Fritz Gold Medal 
Awarded Admiral Taylor 


Wednesday evening Dee. 3, 1930, at 
the annual dinner of the American Society 
of Mechanical Engineers, the John Fritz 
gold medal was awarded Admiral David 
Watson Taylor, chief constructor of the 
United States Navy during the World 
War. 

During his whole active career, lasting 
from 1881 to Jan. 15, 1923, when he was 
retired from service at his own request, 
Admiral Taylor’s record has been one of 
unusual achievement and value to both 
governmental and professional causes, 
both nationally and internationally. 
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Biggest Radio Tube 


By the grouping together of several of 
these huge 200,000-watt radio tubes, for- 
mer Federal Radio Commissioner O. H. 
Caldwell (standing) now editor of Elec- 
tronics predicts that the million-watt 
broadeasting station will become a reality. 
This giant tube has its grid as well as its 
plate watercooled, the operation requiring 
approximately 1,250 gallons of cooling 
water hourly. 

In the hope of overcoming static and 
thus affording better service for millions 
of people, especially those located in 
rural districts, Mr. Caldwell, as Radio 
Commissioner, urged the use of high 
powered broadcasting stations, and to- 
ward this end the above pictured tube 
seems to be an important step of accom- 
plishment. 


A. S. A. Chooses 
Dr. Gherardi President 


The election of Bancroft Gherardi to 
the presidency of the American Standards 
Association was announced at the annual 
meeting of the association Dec. 11, 1930. 
He will now assume direction of national 
and international standardization activi- 
ties for the organization, a task involving 
more than 2,000 representatives of some 
500 national trade, technical, and govern- 
mental bodies. Mr. Serrill’s work (Mr. 
Gherardi’s predecessor) included the 
completion of 46 new national standard, 
in mechanical, electrical, civil, chemicals 
mining, and woodworking fields during 
the past year, with a number of safety 
codes which are now being used by 
regulatory bodies, by insurance groups, 
and by industry in behalf of uniform 
methods for safeguarding the lives and 
health of workers. 

Others taking office in the association 
under the coming year’s elections are, 
Cloyd M. Chapman, engineering specialist 
of New York City, re-elected vice- 
president and chairman of the A. S. A. 
Standards Council, and John C. Parker, 
serving as vice-chairman. 
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Dr. Thomson A.S.M.E. 
Honorary Member 


Doctor Elihu Thomson, past-president 
and Honorary Member of the Institute 
and director and founder of the Thomson 
Laboratory of the General Electric 
Company at Lynn, Mass., was awarded 
honorary membership in the American 
Society of Mechanical Engineers on Dec. 
2, 1930, during that society’s annual 
meeting. The presentation was made by 
Dr. Ambrose Swasey of Cleveland, a 
past-president of the A.S. M. EB. 

The importance of Dr. Thomson’s 
scientific and engineering achievements 
already has received recognition by 
representative societies of many countries 
in the form of medals, fellowships and 
official position. His conspicuous work 
in behalf of Institute activities is too well 
known to require further publicity here. 
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A Tube the Equivalent 
$5 Billion of Radium 


“Wonders of a new X-Ray machine—a 
650,000-volt tube’? was the subject of 
Dr. R. A. Millikan’s talk before the 
Radiological Society of North America at 
its late meeting as reported in the daily 
press. The tube’s potentialities in the 
fields of medicine, physies and engineer- 
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ing, the noted scientist said, are undeter- 
minable at present. 

Its rays approximate the gamma rays 
of radium, and what may lie ahead in its 
application for the penetration of metals 
and of non-homogeneous masses and the 
molecular structure of human tissues 
remains for the future to reveal. 
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New Photoflash Lamp 
Makes Photography Safe 


It is claimed that the dangers from 
flashlight powders used in photographic 
work have been conquered to no incon- 
siderable degree in the production of 
what will be known as “photoflash”’ 
lamp. It is a Westinghouse discovery 
whereby an ordinary incandescent lamp 
is reported to be converted into one which 
will produce a four-million-candlepower 
flash free of the danger of fire to any 
inflammable surroundings to which its 
service may be destined. 

There is no smoke, no flame; a glass 
confines the chemical reaction and all 
residue. Being similar to the 100-watt 
household lamp, the photoflash lamp is 
claimed to operate on any ordinary 
electric light socket or even from the 
ordinary handflashlight battery when 
equipped with the household lamp socket. 


Standards 


Standardization 
Projects Reviewed 


For those interested in the status 
of the various electrical standardization 
projects which are being carried on 
under American Standards Association 
procedure, there appears in the November 
issue of the A. S. A. Bulletin a detailed 
statement covering 35 undertakings. 
The Institute is serving as sponsor or 
joint sponsor in 23 of these and is repre- 
sented in many of the others. Copies 
of the bulletin may be obtained by 
addressing A.S.A. headquarters, 29 
West 39th Street, New York, N. Y. 


A.S. T. M. STanparps 


The 1930 edition of the triennial 
book of A.S.T.M. standards has just 
been issued. It contains 430 standards 
adopted by the Society and is issued 
in two parts:—Part I—Metals—stand- 
ards relating to steel, wrought iron, 
pig and cast iron, ferro alloys, non-ferrous 
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metals, miscellaneous. Part II—Non- 
Metals—standards relating to cement, 
lime, gypsum, concrete and aggregates; 
brick, refractories and tile; preservative 
coatings; petroleum products and lubri- 
cants; road materials; waterproofing and 
roofing materials; rubber products and 
insulating materials; textile materials; 
coal, coke, timber and miscellaneous. 
The two volumes may be obtained at 
the following prices: Part I, cloth $7.50; 
half leather $9.00. Part II, same prices. 
Both parts at $14.00 and $17.00 according 
to binding. Address American Society 
of Testing Materials, 1315 Spruce St., 
Philadelphia, Pa. 


ELECTRICAL DEFINITIONS 


The Sectional Committee on Electrical 
Definitions of which the Institute is sole 
sponsor and that is engaged in what is 
virtually the compilation of a dictionary 
of American standard definitions in the 
electrical field, is now reaching a point 
in its work where results are showing. 
Certain of the 15 sub-groups to which the 
work has been allocated are furnishing 
reports in a status suitable for setting 
in type for final distribution. The work 
is slow because of the care with which it 
must be carried on and the necessity of 
obtaining approval of all interested 
bodies. 

In their preliminary reports the various 
chairmen are confining themselves to 
those definitions on which there is no 
question. Others will follow later as 
difficulties are ironed out and inconsis- 
tencies eliminated. Those groups which 
are advanced farthest at present are, 
illumination, transportation, control and 
transmission. When the work is com- 
pleted the publication containing the 
complete report will be of great value to 
the electrical industry. 
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F. D. Newsury, former manager of the 
power engineering department of West- 
inghouse. at East Pittsburgh, has been 
appointed general manager of machinery 
engineering; R. A. McCarry succeeds 
him in the power engineering department 
managership. 


T. A. Fawewt has made new business 
connections with the Marwood Company 
of San Francisco, which operates in six 
Pacific Coast cities under its various local 
organizations in its activities of repair 
and construction of motors and shop 
equipment. 


Criaxton A. ALLEN, formerly manager 
of the southwestern district of Westing- 
house Electric & Manufacturing Company, 
was elected a commercial vice-president 
at a recent meeting of the company’s 
board of directors. Mr. Allen’s duties of 
coordination will extend to the domestic 
appliance division and others serving the 
household market, including refrigeration, 
radio, ete. 


Everirr W. Witson, formerly vice- 
president of R. W. Hebard Co., Ine., of 
New York, and later foreign representa- 
tive for the J. G. White Engineering 
Corporation of. New York, now is asso- 
ciated with Winston Brothers Company 
of Minneapolis, Minn., as representative 
for the negotiation of contracts outside of 
the United States. 


Obituary 


Wixuiam B. CriarKson, of the indus- 
trial control engineering department of 
the General Electrie Company, Schenec- 
tady, and since 1919 an Associate of the 
Institute, died Oct. 23, 1930, at the Long 
Island City College Hospital, Brooklyn, 
N. Y., after an illness of several weeks. 

He was anative of Brooklyn (December, 
1892) and held two professional degrees, 
A. B. from Williams College in 1913 and 
M. E. KE. from Harvard Graduate School 
of Engineering in 1915. His professional 
work with the General Electric Company 
originated in 1915 when he became test 
man in the Schenectady works; in 1917 
he advanced to the position of engineer 
of the industrial control department of 
the same Company. In August of that 
year he received his commission as a 
second lieutenant of engineers, assigned 
to the 303d Engineers as supply officer for 
the 1st Battalion in British Area. He 
was discharged from military service in 
1919 as a first lieutenant and returned to 
the industrial control department of 
the General Electric Company. 


Epmunp D. McCarrtay, president of 
McCarthy Brothers and Ford of Buffalo, 
N. Y., died suddenly Dec. 13, 1930, of 
heart failure. 

He had been in the electrical business 
for more than 35 years and was prominent 
in the field of electrical contractors and 
jobbers in the State of New York. His 
efforts had been principally for the 
betterment of the electrical industry, 
serving as general chairman of the Elec- 
trical League of the Niagara Frontier, 
past-president of the Buffalo Electrical 
Contractors Association, and as a director 
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of numerous companies including the 
Marine Trust Company, the Iroquois 
Share Company, and the Buffalo Cham- 
ber of Commerce. For many years he 
was in the New York National Guard, in 
which he rose to the rank of major. He 
joined the Institute as Associate in 1896 
and also was a member of the Engineering 
Society of Buffalo and numerous local 
recreative groups including Buffalo 
Canoe, Buffalo Athletic, Cherry Hill, and 
Buffalo Country Club. 


AnprEew M. Hount, consulting engineer 
and past member of the Institute died at 
Berkeley, California, Dec. 8, 1980, in his 
72d year. He was a graduate of the 
Annapolis Naval Academy and had 
become prominent in both mechanical 
and electrical engineering fields. Upon 
extending his resignation from the navy, 
Mr. Hunt opened his own offices as 
consulting engineer in San Francisco, but 
in 1915 he came to New York to head the 
firm of Peyton-Hunt Company, Ine. 
His appointment to the Naval Consulting 
Board took place in 1917. Mr. Hunt was 
a member of the American Society of 
Mechanical Engineers, the American 
Institute of Consulting Engineers, the 
American Chemical Society, and numer- 
ous other technical bodies. 


Addresses Wanted 


A list of members whose mail has been 
returned by the postal authorities is 
given below, with the addresses as they 
now appear on the Institute records. 
Any member knowing of corrections to 
these addresses will kindly communicate 
them at once to the office of the Secretary 
at 33 West 39th St., New York. 

All members are urged to notify 
Institute Headquarters promptly of any 
changes in mailing or business address, 
thus relieving the member of needless 
annoyance and assuring prompt delivery 
of Institute mail, the accuracy of our 
mailing records, and the elimination of 
unnecessary expense for postage and 
clerical work: 

Bates, Putnam A., 

New York, N. Y. 
Cromwell, R. C., 1814 Harris Trust Bldg., 

Chicago, Ill. 

Dawson, Leonard L., 98 Looker Ave., 

Springfield, N. J. 

Fielding, Geo. T., General Cable Corp., 

Graybar Bldg., New York, N. Y. 
Hursh, G. E., 345 Lenox Road, Brooklyn, 

IN Wy 
Lieb, Adolph W., N. Y. Edison Co., 393 

Seventh Ave., Wor Worl, INE WG 


MW eWaivenud Sta 
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ENGINEERING INDEX SERVICE 
29 West 39th Street, New York, N.Y. 


ELECTED references to current 


electrical engineering articles from 
Engineering Index Service’s review of 


some 1,800 technical periodicals. 

All articles indexed are on file in the 
Engineering Societies Library, which 
will furnish photoprints of any article 
at a cost of 25 cents per page or make 
translations of foreign articles at cost. 


ARCS 


Carbon. A Geometrical Analysis of 
Open Carbon Are Phenomena, W. Cramp 
and A. P. Jarvis. Instn. Elec. Engrs.— 
Jl. (Lond.), vol. 68, no. 406, Oct. 1930, 
pp. 1301-1312, 11 figs. Behavior of 
carbon are with resistance in parallel is 
developed geometrically and proved ex- 
perimentally; conditions governing musi- 
cal are analysis show that musical are, 
in which current oscillates about point on 
volt-ampere characteristic, is possible but 
that it is unstable; tendency for are oscil- 
lations to grow until extinction ensues is 


traced; necessity for introduction of 
thermal term in equations. 
BATTERIES 

Storage. Characteristics of Secon- 


dary Batteries Under Reduced Atmos- 
pheric Pressure, S. Makio. Flectrotech. 
Soc. Waseda—Jl. (Tokyo), vol. 11, no. 
10, Oct. 1930, pp. 359-364, 5 figs. Result 
of investigation, contrary to Dolezaleck’s 
conclusion, shows that capacity of accu- 
mulator is increased under reduced pres- 
sure and that this increased capacity is 
maintained for a while, even after accu- 
mulator is brought out in ordinary atmos- 
pheric pressure, and then, gradually 
returns to its normal value in atmos- 
pheric pressure with repeated charges and 
discharges. (In English.) 


BOULDER DAM PROJECT 


The Boulder Canyon Project. Eng. 
and Contracting, vol. 69, no. 11, Nov. 
1930, p. 398. Construction features of 
$165,000,000 dam and reservoir, irriga- 
tion canal, and power development by 
U.S. Bureau of Reclamation; Hoover dam 
will be about 727 ft. above foundation 
rock; power plant capacity will be 
1,000,000 or 1,200,000 hp.; All-American 
canal will be 75 mi. long, and Coachella 
branch will be 115 mi. long; new town 
will be located about 6 mi. due west of 
dam site. 


CABLES 

High-Tension—Joints. Super-Ten- 
sion Cable Jointing, J. Riedl and R. S 
Dawson. Elec. Engr. of Australia and 
New Zealand (Melbourne), vol. 7, no. 6, 
Sept. 15, 1930, pp. 205-208, 7 figs. 


_ Method adopted by Australian Siemens 


Concern in jointing 33-kv. cable for 


Municipal Council of Sydney. 
Underground. 1920-1930 Report 

Underground Systems Committee. Nat. 

Elec. Light Assn.— Reports of Committees, 


for mtg. Sept. 25-27, 1930, 57 pp., 20 figs. 
Résumé of outstanding accomplishments 
of Committee for administrative year to- 
gether with recommendations for future 
study; complete papers on Underground 
or Cable Distribution Systems in Out- 
lying Territory, Requirements of Good 
Cable Training, Preparation of Specifi- 
cations and Standards, Fault Localization 
in Distribution Cables, Twenty-Ampere 
Series Street Lighting Circuits, The Use 
of Hight-Pole Potheads for Multiplying 
100-Ampere Primary-Feeder Cables, ete. 


CAPACITORS 


The Application and Performance of 
Series Capacitors, M. I. Alimansky. 
Gen. Elec. Rev., vol. 33, no. 11, Nov. 
1930, pp. 616-625, 17 figs. Function of 
capacitors; comparison with other regu- 
lative equipment; applications for line 
regulation, for division of load in loop 
circuits, protection of equipment, analysis 
of capacitor installation; article is fol- 
lowed by report of sub-committee on 
series capacitors for voltage regulation in 
which table is shown of line drop in per 
cent of receiver voltage when all reactance 
is neutralized by series of capacitors; also 
chart useful in transmission-line design. 


CIRCUIT BREAKERS 


Oil. New Departure in Oil Switch 
Fuse Design. Elec. Times (Lond.), vol. 
78, no. 2036, Oct. 30, 1930, pp. 751-752, 
3 figs. Rotary switch action applied to 
oil switches secures important advantages 
and safety of operators. 


COMMUTATORS 


Electric. Phenomena Connected With 
the Collection of Current From Commu- 
tators and Slip-Rings, 
Instn. Elec. Engrs.—QJ1. 
68, no. 406, Oct. 1930, pp. 1356- 1363, 
16 figs. Experimental investigation of 
copper picking, followed by critical sur- 
vey of existing data, leading to explana- 
tion to account for this deposition of 
metal, and investigation into mechanism 
of passage of current from slip ring or 
commutator to brush; variation of con- 
tact voltage drop with speed, brush pres- 
sure and currentisshown. Bibliography. 


CONDENSERS 


Induction Motor. The Use of Con- 
densers for Operating Single-Phase In- 
duction Motors. Elec. News (Toronto), 
vol. 39, no. 12, Nov. 1, 1930, pp. 50-51, 
5 figs. Use of condensers for generating 
artificial rotary field; starting of electric 
motors for domestic use; systems and 
connections are shown. 


Static. Static Condensers as Phase 
Compensators (Statische Kondensatoren 
als Phasenkompensatoren), A. Imhof. 
Schweiz. Electrotechnischer Verein (Asso- 
ciation Suisse des Electriciens)—Bul. 
(Zurich), vol. 21, no. 20, Oct. 22, 1930, 
pp. 653-666, 12 figs. Construction of 
condensers for reactive power compensa- 
tion, economic limits; numerical example 
in which is shown how power-factor 
improvement can lead to savings in power 
cost; economic advantages of static 
condensers over rotating equipment; 
space requirements; accessories. 
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CORONA 


Loss Measurements. The Measure- 
ment of Corona Losses, F. M. Denton. 
Gen. Elec. Rev., vol: 33, no. 11, Nov. 1930, 
p. 615, 2 figs. Current measurements on 
line were taken with one line grounded; 
combination with stroboscopic measure- 
ments; in addition to measurements such 
as usually are made on low voltage side 
of transformer supplying power to line. 


EDUCATION 


Engineering. Present Trends _ in 
Engineering Education, H. Tucker. 
Eng. News-Rec., vol. 105, no. 21, Nov. 
20, 1930, pp. 806-807. Colleges and 
universities foster multiplication of types 
of engineers by providing many special 
vocational courses; vocational aim in 
engineering education; branches of engi- 
neering included in curricula of 71 
schools; lack of uniformity; five main 
divisions of engineering; modern lan- 
guages in curricula; broader engineering 
classifications needed. 


ELECTRIFICATION 


Coal Mines. Modernizing a Large 
Western Coal Mine with Electricity, R. S. 
Trowsdale. Elec. News (Toronto), vol. 
39, no. 21, Nov. 1, 1930, pp. 47-49, 5 figs. 
Crow’s Nest Pass Coal Co. in British 
Columbia, was operated entirely by steam 
power; in 1928 it was decided to purchase 
number of large air compressors, and 
question of economical purchase of power 
came up for consideration; power supply 
is from East Kootenay Power Co.; 
suitable substation provided by power 
company adjoining compressor station; 
primary current at 66,000 volts is trans- 
formed to 2309 volts for 600 and 400 hp. 
3-phase 2300-v.0!1 wotors. 

Copper Mines. Electrification of the 
Utah Copper Mine, R. Corfield. Gen. 
Elec. Rev., vol. 33, no. 11, Nov. 1930, 
pp. 600-607, 14 figs. Reasons why elec- 
trie shovels and locomotives are used in 
one of largest mining undertakings in 
world; comparative shovel costs and 
comparative shovel characteristics; power 
input graphs for d-c. and a-c. shovels; 
electric locomotives; overhead line con- 
struction; locomotive data; control room; 
power transmission; specifications of forms 
of electric locomotives and shovels. 


ELECTRIC DRIVE 


Iron and Steel Plants. A Compari- 
son of Alternating-Current and Direct- 
Current Motors for Auxiliary Drives, G. 
Fox. TIron and Steel Engr., vol. 7, no. 
10) Oct. 1930; pp. 505-611, 7 figs: In 
planning for expansion of steel industry 
of U.S.S.R., German consultants, reflect- 
ing prevailing German practice recom- 
mended use of a-c. auxiliary motors while 
Americans recommended 230 volt d-c. 
motors for services of intermittent 
character where mill-type motors are 
applicable; as this is question wherein 
experience and judgment are of greater 
importance than theoretical considera- 
tions, writer addressed questionnaire 
to 20 members of A.I.S.E.K. soliciting 
opinions and comment; analysis of 
questionnaire. 

Paper Machinery. Modern Stand- 
ards in Sectional Paper Machine Drive, 
R. R. Stoltz. Paper Trade Jl., vol. 91, 
no. 15, Oct. 9, 1930, pp. 49-51, 7 figs. 
Automatic speed regulation by field 
control, moderate-speed geared motor, 
automatic starting and speed control 
equipment concentrated in single control 
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board, generator system of starting, inch- 
ing and slow speed operation, carbon pile 
voltage regulators individual drive of 
cylinder moulds and presses on wet end 
of board machines, carbon pile sectional 
speed regulator. 


Strip Mills. Synchronous Motors 
for Main-Roll Drive, H. W. Harper. 
Elec. Jl., vol. 27, no. 11, Nov. 1930, pp. 
657-659, 4 figs. With increasing amount 
of attention now given to power-factor 
conditions, and notable improvements 
made in design of synchronous motors, 
this type of drive merits serious considera- 
tion for almost any large or reasonably 
large constant-speed application. 


FURNACES. 


Electric Furnaces, V. O. Cutts. lec. 
Rev. (Lond.), vol. 107, no. 2760, Oct. 17, 
1930, pp. 617-619, 5 figs. Application to 
industrial heating, with special reference 
to resistance type; notes on growing 


application; continuous-type furnaces; 
precision in heat treatment; bright 
annealing; vitrous enameling; high- 


temperature furnaces; economic consid- 
erations; ideal electrical load. 


Melting Cast Iron. Using Off-Peak 
Power for Melting Gray Iron, W. R. 
Jennings. Metals and Alloys, vol. 1, 
no. 17, Nov. 1930, pp. 814-815, 1 fig. 
Experiences of Baker-Perkins Co. of 
Saginaw, in operating rocking type 
electric furnace on cold stock melting of 
gray iron; charts illustrate how demand 
was reduced from 960 kv-a. to 640 kvy-a., 
difference of 320 kva. which represents 
saving in demand charge of $5500.00 per 
yr.; using 590 kw-hr. per heat, cost of 
electrical energy per pound is 0.00295 
cent. 


Heat Treating. High-Speed Steel 
Treated in a Special Electric Furnace, 
K. N. Brookings. Jron Age, vol. 126, 
no. 19, Nov. 6, 1930, pp. 1295-1298, and 
1360, 2 figs. Details of construction and 
operation of electric hardening furnace 
at plant of Jones and Lamson Machine 
Co., Springfield, Vt. for treating threading 
chasers for automatic dies, taps, lathe 
tools, and miscellaneous parts. 


FUSES. 

Rupturing Characteristics of High- 
Tension Fuses. Elec. World, vol. 96, 
no. 19, Nov. 8, 19380, pp. 870-871, 4 figs. 
Tests conducted for several years by 
Alabama Power System at short-cireuit 
laboratory constructed for purpose at 
Bessemer substation; data indicate satis- 
factory operation at currents up to peak 
value of over 8500 amperes at 44 kv. 
and nearly 2000 amperes at 110 kv. 


Re-Fusing Switches. Pole-Top Re- 
Fusing Made Hasier, C. Lawrie. 
Elec. West, vol. 65, no. 5, Nov. 1, 1930, 
p. 238, 2 figs. To provide quicker and 
safer method of re-fusing poletop line 
switches on its 12-kv. distribution lines 
without resorting to use of hot-line tools 
and without killing line, new switching 


‘arrangement has been developed by San 


Diego Consolidated Gas & Electric Co.; 
system is detailed. 


HEATERS 


Water. Economic Advantages of Off- 
Peak Water Heating, L. L. Eden. Elec. 
W orld, vol. 96, no. 19, Nov. 8, 1980, pp. 
863-869, 6 figs. Typical winter and 
summer loads showing availability of 
off-peak power; favorable characteristics 
of off-peak load; comparative cost of on 
and off-peak water heating; typical load 


curves of city and suburban a-c. sub- 
station for December and June; per- 
formance of water heaters at various 
hours and rates of water usage; compara-~ 
tive cost of fuels for water heating. 


HEATING 

Domestic. Off-Peak System of Elec- 
tric Heating for Buildings, EH. Harrington. 
Heat., Piping and Air Conditioning, vol. 
2, no. 11, Noy. 1930, pp. 963-967, 6 figs. 
Operating cost of electric heating depends 
upon number of variables, among which 
are power rate and characteristics of 
building to be heated; table illustrates 
energy used for electrically heating 18 
houses, Fort Wayne, Ind.; list of 
advantages of electric heating; domestic 
water heating. 


HYDRAULIC MACHINERY 


Cavitation. Experimental and Theo- 
retical Investigations of Cavitation in 
Water [Experimentelle und theoretische 
Untersuchungen ueber Hohlraumbildung 
(Kavitation) in Wasser], J. Ackeret. 
V. D. I. Zeit. (Berlin), vol. 74, no. 9, 
Mar. 1, 1930, p. 264. Investigation of 
simple types of flow, such as those round 
blades, through channels, and_ past 
spheres, has been done at Goettingen; 
it was found that many apparently 
widely different types of cavitation are 
of quite common characteristics; investi- 
gations show that at core of bubbles 
shock pressure is sufficient to cause 
observed breakdown of material. 


HYDROELECTRIC POWER PLANTS 


Report of Hydraulic Power Committee 
(Eng. Sec.) presented at 23rd annual 
mtg. of Pa. Elec. Assn. (Hastern Geo- 
eraphie Div. N.E.L.A.), Bedford Springs, 
Pa., numerous figs. and tables. Minutes 
of meetings; manufacturers’ statements 
as to volume and equipment of hydro- 
electric installations; during past 12 
months orders were placed for Smith 
turbines developing more than 591,000 
h.p., including 81,900 h.p. in propeller 
type units; Flow Measurement and 
Forecasting at Holtwood, H. W. Lowy. 
Output Standards for Hydraulic Units, 
C. W. Watchorn; Keeping Daily Record 
of Capacity of Hydro Units, R. D. 
Shaub; Distribution of Runoff and 
Rainfall in Susquehanna Valley, C. F. 
Merriam and BH. S. Loane; Seiches in 
Conowingo Pond, R. Taylor and R. E. 
Turner; Progress in Remodeling York 
Haven Hydro-Hlectrie Station, A. 
Reid; list of dam failures. 


Ice Control. Ice-Trouble Remedies 


_in Hydro-Hlectrie Plants, C. R. Reid. 


Power, vol. 72, no. 19, Nov. 4, 1930, pp. 
728-730, 7 figs. How to keep sluice 
gates, flashboards, rack bars, headgates, 
penstocks, surge tanks and waterwheels 
in operating condition in cold climates; 
use of steam, hot water and electric 
heating, compressed air, and electric 
lights are included in suggested methods. 


INSULATORS 


Testing. Field Testing of Insulators 
on Overhead Lines, D. Harvey. Distri- 
bution of Electricity (Lond.), vol. 17, 
no. 2, Oct. 1929, pp. 228-225, 3 figs. 
Mechanical faults are particularly notice- 
able among “cap and pin’ type of 
suspension insulator; ‘‘Hewlett’’ type of 
insulator, in which hardware is interlocked 
so that porcelain is in compression, 
appears to give slightly better service 
than “‘cap and pin” types; string type 
insulators for excellent results; authors 
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experience with string type insulators in 
kv. line. Extracts from lecture 

recently delivered to Inst. of Engrs. in 

Tasmania. (To be concluded.) 


INTERCONNECTION 


Industrial Power Plants. Engi- 
neering Aspects of Interchange of Power 
With the Industrial Plants, B. F. Wood. 
Am. Soc. Mech. Engrs.—Advance Paper, 
no. 57, for mtg. Dec. 1-5, 1980, 5 pp. 
Establishment of means and facilities for 
utilizing massed resources to serve power 
requirements of individual industries; 
economical operations can be effected and 
overhead costs greatly reduced in great 
many cases where public utility or other 
steam-generating or hydro power plants 
find it possible to hook up with large 
industrial operations; advent of high 
steam pressures has largely increased 
these possibilities. 


LAMPS 


Gas-Filled. Electric Lighting by 
Gaseous Discharge Tubes, C. C. Paterson. 
Engineering (Lond.), vol. 1380, no. 3381, 
Oct. 31, 1930, p. 560. Abstract of 
portion of presidential address before 
Institution of Electrical Engineers, deal- 
ing with gaseous discharge tubes; al- 
though so much work has been done on 
hot cathode tube, many interesting 
developments of original eold cathode 
tubes are taking place; under certain 
conditions, which are only just beginning 
to be understood discharge instead of 
filling whole tube, as is normally the 
case is concentrated into narrow cord 
only one-fifth of diameter of tube. 


Glow. Duration of Emission Phe- 
nomena in Glow Lamps (Ueber die 
Zeit-dauer der Hmissionserscheinungen 
bei Glimmlampen), H. Peters. Fernsehen 
(Berlin), vol. 1, no. 7, July 1930, pp. 
306-310, 2 figs. Quality of picture in 
television greatly depends on design of 
glow lamp; investigation of inertia 
phenomena in this device allows for 
making conclusions which are of impor- 
tance in instruction. 


Street—Reactors. Investigation of 
Choke Coils for Parallel Connection to 
Incandescent Lamps in series for Keeping 
up of Operation in Case of Burn-out of 
Lamps (Untersuchung ueber Drossel- 
spulen zur Parellelschaltung mit Glueh- 
lampen, die in Serie geschaltet sind, 
zur Aufrechthaltung des Betriebes bei 
Durehbrennen einer oder  mehrerer 
Lampen), I. Ehrenstein. Elektrotechnik 
und Maschinenbau (Vienna), vol. 48, 
no. 40, Oct. 5, 1930, pp. 913-915, 5 figs. 
Performance, characteristics and design 
data for reactive coils hooked in parallel 
to lamps in series street lighting for 
emergency in case of lamp burn-out. 


LIGHTING 


Industrial. Light and Its Relation 
to Output, H.C. Wheat. Machy. (Lond.), 
vol. 37, no. 942, Oct. 30, 1930, p. 135. 
Relative advantages of various lighting 
arrangements; good artificial lighting 
promotes safety, increases production, 
reduces errors and improves morale of 
employees; proper use of various types of 
reflectors; data on light intensities in 
machine shop. Abstract of paper read 
before Rugby Eng. Soe. 


LIGHTNING ARRESTERS 


Lightning Arrester Practise in Southern 
California, E. . Stauffacher. lec. 
West, vol. 65, no. 5, Nov. 1930, pp. 230- 
231, 5 figs. Instead of following older 
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practise of installing one set of lightning 
arresters upon each of lines entering and 
leaving substation, Southern California 
Edison Co., Ltd., is now following 
simplified practise of installing lightning 
arresters only on transformer banks; 
details of system are given. 


MEASUREMENT 


Stresses. Use of Telemeters for 
Measurement of Stresses in Structures 
(Die Verwendung von Telemetern zu 
Spannungsmessungen au Bauwerken), F 
Treiber. Bauingenieur (Berlin), vol. 11, 
no. 37, Sept. 12, 1930, pp. 633-636, 14 figs. 
Description of instrument developed by 
U. S. Bureau of Standards and report 
on German tests of this instrument by 
Probst, at Karlsruhe Institute of Tech- 
nology. 

Electric. Metering Combined Power 
and Lighting Loads, H. W. King. Elec. 
World, vol. 96, no. 17, Oct. 25, 1930, pp. 
774-776, 11 figs. Condition, varying from 
large power load with small lighting load 
to large lighting load with small power 
load, with or without demand with 
diversity factor included, defeat adoption 
of one uniform metering scheme for all 
eases; it is illustrated how some of these 
conditions may be met and to point out 
advantages or disadvantages of various 
combinations which may be used. 


Reactive Power. Reactive Kv-a. 
Metering, EH. C. Goodale. Elec. West, 
vol. 65, no. 5, Nov. 1, 1930, p. 232, 2 
figs. Cross-phase connections provide 
required phase relations for reactive kv-a. 
metering on two-phase circuit. (Con- 
tinuation of serial.) 


MOTORS 

Torque. Torque Characteristics of 
Electric Motors, W. T. Burdick. Power 
Transmission, vol. 37, no. 3, Sept. 1930, 
pp. 15-17. Common types of direct 
and alternating-current motors; starting 
torque, full-load running torque, and 
maximum torque; table of characteristics 
and typical applications of motors. 


Variable Speed. Multispeed Motors 
for a Multitude of Uses, R. H. Rogers. 
Power Plant Eng., vol. 34, no. 22, Nov. 
15, 1930, pp. 1289-1292, 5 figs. Two, 
three and four-speed, speeds available, 
speed control, and examples of appli- 


cations. 
NETWORKS 
Design. Municipalities Gain from 


Network Distribution, A. Hussey. lec. 
World, vol. 96, no. 17, Oct. 25, 1930, 
pp. 770-772, 8 figs. Under present 
system it is possible to transmit as much 
power as under old d-c. system in duct 
space reduced in ratio of 51 to 1; this 
has been made possible by development 
of cable capable of operating at 27,000 
volts with high degree of dependability, 
and of automatic ‘protective. devices to 
clear cable or other device in event of 
failures; as direct result of decreased duct 
space and increased capacities, number 
of line manholes and dimensions of these 
manholes have been reduced. 


OSCILLOGRAPHS 

Cathode Ray. Cathode-Ray Oscillo- 
eraph as Precision Measuring Equipment 
(Der Kathodenoszillograph als Praezi- 
sionsmessgeraet), H. Viehmann. Archiv 


fuer Elektrotechnik (Berlin), vol. 24, no. 3. 


Sept. 27, 1930, pp. 349-352, 6 figs. 
Determination of overvoltage and spark- 
delay time in puncture testing of air 


required exact values of first mentioned; 
it is investigated whether cathode-ray 
oscillograph is suitable equipment for 
this purpose. 


PHOTOELECTRIC CELLS 
Photo-electric Cells, T. T. Baker. 
Elec. Rev. (Lond.), vol. 107, no. 2762, 
Oct. 31, 1930, pp. 722-723, 5 figs. Some 
industrial applications; effect. of voltage 
on output for vacuum cell and gasfilled 


cell; effect of gas-pressure on output; 
photoelectric cell circuits. (To be con- 
cluded). 


POWER SUPPLY 


Rural. The National Rural Electric 
Project and the Agricultural Problem, 
G. W. Kable. Baltimore Engr., vol. 5, 
no. 7, Oct. 1930, pp. 4-8 and 24, 7 figs. 
Aim of project is to improve living 
conditions and income on American farms, 
to lessen fatigue and to increase leisure 
time of farm homemakers, and to 
ascertain truth concerning economic use 
of electricity on farm; work consists of 
practical demonstration of possible uses 
of electricity on farms, together with 
investigation and research in application 
of electricity to agriculture. 


Present Status of Research in Rural 
Electrification, G. W. Kable. Nat. Elec. 
Light Assn.—Bul., vol. 17, no. 11, Nov. 
1930, pp. 693- 695, TL gee Electrification 
of agriculture i is not problem in motorizing 
of industry; farming bristles with 
problems in chemistry, physies, biology, 
bacteriology, economies and sociology, all 
of which may be influenced to degree 
through application of electricity. 


PUBLIC UTILITIES 


Legislation. Some Influences on 
Public Utility Legislation, A. F. Tegen. 
Nat. Elec. Light Assn.—Bul., vol. 17, 
no. 11, Nov. 1930, pp. 682-685, 8 figs. 
Net earnings of electric utilities are not 
excessive when considered in relation to 
other businesses; if this industry is to 
maintain its position with respect to its 
ability to obtain money for improvements, 
conditions under which it is operating 
should not be disturbed; analysis of 
municipal and private utility operation in 
Wisconsin reveal that whereas municipal 
utilities started with more revenue per 
kw-hr. they ended with less. 


RADIO 


Screen Grid Amplifiers. Application 
of Sereen Grid Tubes to Audio Frequency 
Amplifiers, J. J. Glauber. Radio Eng., 
vol. 10, no. 2, Feb. 1930, pp. 29-32 and 
(discussion) 32-33, 10 figs. Construction 
of proper circuits suitable to character- 
istics of typical screen-grid tube. Paper 
presented before Radio Club of America. 

Communication Aerial. Radio for 
Aireraft. West. Flying, vol. 8, no. 5, 
Nov. 1930, pp. 40-41, 1 fig. Review of 
recent progress with particular regard 
to new Department of Commerce 
regulations governing aircraft radio 
equipment; effective Dec. 31; advantages 
of two-way radio phone communication. 

Ultra Short Wave. Practical Experi- 
ments in Ultra-Short Wave Communica- 
tion, C. C. Whitehead. Experimental 
Wireless (Lond.), vol. 7, no. 86, Nov. 1930, 

pp. 612-620, 11 figs. Range tests and 
propagation; screening of envelopes of 
valves, asymmetry of circuit; estimation 
of transmitter efficiency, effect of time 
of transit of electrons constituting 
space-current, constructional details of 
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transmitter and constructional details 
of receiver, are given in appendix. 
Bibliography. (Concluded.) 

Developments in Ultra-High Frequency 
Generation, C. W. Loeber. Electronics, 
vol. 1, no. "8, Nov. 19380, p. 376, 2 figs. 
Barkhausen-Kurz effect was produced 
with triode with strong positive voltage 
on grid; voltages determined frequency ; 
wavelength was measured by moving 
erystal detector along Lecher wires; Gill 
and Morrell’s oscillating cireuit in which 
oe could be varied by telescoping 
ubes. 


RAILROADS 


Electrification—United States. 
N.E.L.A. Electrification Report. Ry. 
Age, vol. 89, no. 19, Nov. 8, 1930, pp. 
974-979, 6 figs. Study of installations 
on western railroads has developed much 
useful information concerning operation 
and maintenance. 


Operation. Scheduled Speed 
Increased by Electrification. Elec. Ry. 
Jl., vol. 74, no. 12, Nov. 1930, pp. 683-684, 
2 figs. Rapid acceleration and braking 
rates of new electric trains have enabled 
Lackawanna Railroad to reduce running 
time by_approximately 25 per cent 
between Hoboken and stations in subur- 
ban zone; free running speed also higher 
than that of steam trains formerly 
operated. 


Substations. The Designand 
Operation of the Windsor, Essex and 
Lake Shore Railway Automatic Sub- 
stations, H. V. Armstrong. Elec. News 
(Toronto), vol. 39, no. 21, Nov. 1, 1930, 
pp. 31-34, 5 figs. Diagram of automatic 
switching equipment for synchronous 
converters in railway service; sequence of 
operation; 26.4 kv. switching equipment 
of notes on operation of 36 mi. line 
connecting Windsor to Leamington and 
running through Maidstone, Essex, 
Cottam, Ruthven and Kingsville, serving 
county of Essex. 


Terminal Electrification. Overhead 
System of Cleveland Terminal Electrifi- 
eation, L. W. Birch. Elec. Traction, 
vol. 26, no. 10, Oct. 19380, pp. 535-537, 
3 figs. Review of electrified terminal 
stations; 3000 volts d-c. decided upon; 
insulation details of overhead. 


REACTORS 

Design. Current-Limiting Reactors, 
A. H.-v. Altmann. AEG Progress 
(Berlin), vol. 6, no. 11, Nov. 1930, pp. 
341-345, 7 figs. Calculation and effects 
of short-circuit currents; impedance 
calculation of short-circuit path; thermal 
and dynamic effects of short-circuit 
current; construction and installation of 
current-limiting reactors. 


RECTIFIERS 

High-Tension. Generation of High- 
Tension Direct Current from Three-Phase 
A.C. Current (Die Erzeugung von 
hochgespanntem Gleichstrom aus Dreh- 
strom), W. Deutsch and W. Hoss. 
Elektrotechnische Zeit. (Berlin), vol. 51, 
no. 43, Oct. 23, 1930, pp. 1480-1483, 18 
figs. Construction, performance and 
application of novel mechanical high- 
tension rectifier by which it is possible 
to obtain d.c. of voltage approximately 
equal to maximum value of transformer 
voltage. 


RELAYS 


Protective. D.-C. Undervoltage Relay 
Controls A-C. Circuits, W. M. Brainard. 


January 1931 


Power, vol. 72, no. 19, Nov. 4, 1930, pp. 
725-727, 5 figs. Inductor-type d-c. time- 
delay undervoltage release has been 
developed that is applied through copper- 
oxide rectifier to protect a-c. equipment 
against voltage failures; applications dia- 
grams of inductor-type time-delay device. 


TELEVISION 


History. Historical Development of 
Television (Die Geschichtliche Entwick- 
lung des Fernsehens), W. Friedel. 
Fernsehen (Berlin), vol. 1, no. 1, Jan. 
1930, pp. 12-17, 5 figs. General notes on 
development from 1875 to present. 


Life Size. Life Size Television on the 
Sereen (Fernsehen in Lebensgroesse auf 
der Leinwand), A. Neuburger. Fernsehen 
(Berlin), vol. 1, no. 10, Oct. 1930, pp. 
460-463, 3 figs. Successful transmission 
by Dr. Alexanderson of picture and voice 
of living persons and actors over distance 
of some miles on 10 by 11 ft. sereen in 
2500 persons theater in Schenectady; 
equipment is illustrated. 


TRANSMISSION LINES 


Construction. The Stringing and 
Sagging of Overhead Line Conductors, 
H. W. Settle. Hlec. Engr. of Australia 
and New Zealand (Melbourne), pp. 209-218, 
5 figs. Practical methods for overhead 
transmission lines and of tensioning them 
to correct sag, particularly in rough 
country; several methods of sagging are 
given, some involving use of theodolite; 
wave method, in which sag is determined 
from speed of travel along wire of 
mechanically produced wave. 


Gounding. Further consideration is 
Needed on Grounds and Ground Testing, 
W.B.Buchanan. Elec. Canada (Toronto), 
vol. 2, no. 9, Sept. 1930, pp. 22-24 and 
34, 1 fig. Subject is outlined so that 
various views presented may appear in 
proper relation to entire subject and less 
contradictory to one another than they 
occasionally have done. 


Protection. Summation Transformer 
Gives Overcurrent Protection, R. E. 
Cordray. Elec. World, vol. 96, no. 19, 
Nov. 8, 1930, p. 872, 2 figs. To raise 
ampere setting of overcurrent relays 
automatically on two parallel lines when 
one of lines is temporarily out of service 
for any reason, New England Power Co. 
adopted novel arrangement by bridging 
auto-transformer by overcurrent relay 
and connecting midtap to common 
connection of cross-connected current 
transformers. 


Theory. Transmission of High- 
Frequency Oscillating Electric Power (Die 
Fortleitung hochfrequenter elektrischer 
Schwingungsenergie), H. O. Roosenstein. 
Zeit. fuer Hochfrequenztechnik (Frankfort), 
vol. 36, no. 4, Oct. 1930, pp. 121-123, 17 
figs. Data of lines applied in practise; 
wave resistances, damping, numerical 
example; theory of damping measure- 
ments; observation of safety 1n measure- 
ments, etc.; asymmetry of two wire lines; 
experiments, removal of line asymmetry. 


TRANSMISSION LINES, 
TENSION 


Design. Transmission Tower Design 
for Maximum Lightning Protection, 
Fortescue. lec. Jl., vol. m@s, lal 
Nov. 1930, pp. 640-644, 8 figs. Calculated 
results for tower of horizontal construction 
with transmission lines 76 ft. above 
surface of earth and ground wires in 
vertical plane 25 ft. above line wires is 


HIGH 


given; from curves can be determined 
necessary length of insulator string to 
withstand surge potential due to lightning 
stroke on ground wire or value to which 
tower-footing surge impedance must be 
reduced in order to prevent flashover of 
given length of string. 


Protection. Protection from Surges, 
E. T. Norris. Elecn. (Lond.), vol. 105, 
no. 2734, Oct. 24, 1930, pp. 496-497, 3 
figs. Safeguarding of apparatus against 
lightning and other surges; discharge 
arresters giving place to surge absorbers. 


Theory and Application of Relay 
Systems, P. . Robinson and I. T. 
Monseth. Elec. Ji., vol. 27, no. 11, 
Noy. 1930, pp. 660-668, 37 figs. Notes on 
apparatus protective relays; equipment 
is illustrated; characteristic curves are 


given. (Continuation of serial.) 
TRANSFORMERS 
Current. Factors in Connecting 


Secondaries of Current Transformers, 
J. Auchincloss. South Power Jl., vol. 
48, no. 11, Nov. 1930, pp. 51-53, 4 figs. 
When current transformer secondaries 
should be connected in series and when 
in parallel, and effect of each connection 
on division secondary burden; analysis 
of problem. 


Oil-Immersed Current Transformers, 
I. H. Selater. Gen. Elec. Rev., vol. 33, 
no. 11, Nov. 1930, pp. 658-659, 6 figs. 
New types of oil immersed current 
transformers and described under head- 
ings; accuracy; connections; bushings 
tanks; by-pass protectors. 


TURBO -GENERATOR 


Rotors. Stresses in Retaining and 
Centering Rings for Turbine-Generator 
Rotors, R. Patterson and D. H. Harms. 
Am. Soc. Mech. Engrs.— Advance Paper, 
no. 42, for mtg. Dec. 1-5, 1930. 9 pp., 
8 figs. Distribution of stresses throughout 
system of parts enclosing rotor coil ends 
of turbine generator; system consists of 
disk of uniform eross-section cylinder, 
and part of shaft; summary of significant 
results. 


VACUUM TUBES 


Filaments. The Role of Barium in 
Vacuum Tubes, J. A. Becker. Electronics, 
vol. 1, no. 8, Nov. 19380, pp. 390-391, 2 
figs. It is shown how ionic barium grid 
accounts for many of observed emission 
characteristics of coated filaments; for all 
thousands of tubes in use in Bell System 
total amount of effective barium is not 
more than twentieth of gram; each 
barium-coated filament requires only 
about 2.2 watts for heating as compared 
to about 35 for clean tungsten filament; 
multiplying this saving by 250,000 tubes 
used in Bell System gives indication of 


tremendous importance of barium to 
vacuum tubes. 
Oscillators. The Effect of Combined 


A.C. and D.C. Plate Supply on a Short 
Wave Triode Oscillator, G. S. Field. 
Can. Jl. Research (Ottawa), vol. 3, no. 4, 
Oct. 1930, pp. 287-290, 3 figs. 

combining a.c. and d.c. on plate of triode 
oscillator, more stable and much stronger 
oscillations were obtained than with pure 
d.c.; increases in radio frequency current 
up to 2.5 times were noted; experiments 
with 200-cyele and 60-cycle a-c. showed 


that higher frequency gave stronger 

oscillations. 
Rectifier. Vacuum-Tube Rectifiers 
Control Motor Speed, W. R. King. 
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Power, vol. 72, no. 20, Nov. 11, 1930, pp. 
761-763, 6 figs. Operation of thyratron, 
mereury-are rectifier with grid control, 
and its application to control speed of 
d-c. motors supplied by a-c. circuits; 
diagram of single-phase full-wave grid- 
controlled thyratron rectifier. 


WATER POWER 


United States. Federal Relations to 
Water-Power Development, F. E. Bonner. 
Am. Soc. Mech. Engr—Advance Paper, 
no. 8, for mtg. Dee. 1-5, 1930, 3 pp. 
Survey of part played by Federal 
Government; Federal jurisdiction over 
navigable streams; purpose of Federal 
Water-Power Act; activities of Federal 
Power Commission; aggregate capacity of 
water power plants under license. 


WELDING 


Arc. Application of Electric Are 
Welding to Building and Machine 
Construction, J. M. Hipple and G. D. 
Fish. Eng. ‘and Finance, vol. 23, nos. 
4 and 5, Oct. 1930, pp. 111- 112, and 
Nov., pp. 145 and 158, 8 figs. Abstract 
of paper presented before Inst. Congress 
of Steel Construction, Belgium, and 
previously indexed from Welding Engr., 
Sept. 1980. (To be continued.) 

Arc—Atomic Hydrogen. 
with Atomic Hydrogen Process, S. 
Martin, Jr. Welding, vol. 1, no. 18, 
Nov. 1930, pp. 907-909 and 912, 7 figs. 
Fundamental principles and _ electric 
equipment; connection diagram for 
atomic-hydrogen arc-welding equipment; 
graph illustrates tungsten electrode con- 
sumption, average welding speed, and 
average welding curve for steel plates. 

Buildings, Steel. Welding a 14- 
Story Building, J. L. Faden. Elec. 
World, vol. 96, no. 18, Nov. 1, 1930, pp. 
824-829, 10 ‘figs. Details of electric 
welding” of two Boston Edison Co.’s 
buildings; nearly mile of electric welds, 
consuming 6120-kw-hr.; 1054 tons of 
steel welded; average inches of weld per 
man per hr. 47.4; operators selected to 
qualify for this important undertaking; 
building welds specified in detail; 
advantages of welding; summary of 
welding inspection reports; welding data; 
details of welded steel frames. 


Pipe, Steel. Electrically welded Steel 
Water Pipe, W. H. Powe Can. Engr. 
(Toronto), vol. 59, no. 19, Nov. 1930, 
pp. 599-604, 5 figs. Description of 
methods used in making and testing of 
50,000 ft. of pipe in British Columbia for 
Greater Vancouver water district’s sys- 
tem; butt-weld and lap-weld tests; fitting 
pipe sections; cleaning and dipping; 
manufacturing pipe bends; hand-weld and 
machine-weld tests; hydrostatic test; pipe 
diameters varied from 26 to 36 in. 


Welding 


X-RAY APPARATUS 


The Development of Modern X-Ray 
Generating Apparatus, W. D. Coolidge. 
Gen. Elec. Rev., vol. 33, no. 11, Nov. 1930, 
pp. 608-614, 18 figs. Early type of tube 
by Roentgen; Jackson’s first tube employ- 
ing focused cathode rays: development 
of ductile tungsten; tungsten target; 
manufacture of photomicrograph of 
crystalline structure of tungsten before 
and after swaging; hot-cathode tube; 
types of tubes; heat removal from focal 
spot; 500,000-volt X-ray tube built in 
two sections; tubes for very high-voltage 
X-ray therapy. Abstract of lecture before 
Am. Roentgen Roy. Soc., Sept. 24, 1930. 
(To be continued.) 
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ENGINEERING SOCIETIES LIBRARY 
29 West 39th Street, New York, N. Y. 


AINTAINED as a public reference 

library of engineering and the allied 
sciences, this library is a cooperative 
activity of the national societies of civil, 
electrical, mechanical, and mining engi- 
neers. 


Resources of the library are available 
also to those unable to visit it in person. 
Lists of references, copies or translation 
of articles, and similar assistance may be 
Obtained upon written application, sub- 
ject only to charges sufficient to cover the 
cost of the work required. 


A collection of modern technical books 
is available to any member residing in 
North America at a rental rate of five 
cents per day per volume, plus trans- 
portation charges. 


Many other services are obtainable and 
an inquiry to the director of the library 
will bring information concerning them. 


NEW BOOKS AVAILABLE 
NOVEMBER 1-30, 1930 


NLESS otherwise specified, these 
books have been presented by the 
publishers; the Institute assumes no 
responsibility, all statements being taken 
from the preface or the text of the book. 


A. S. T. M. Trntative STanpDARDs, 
1930. By American Society for Testing 
Materials. Philadelphia, The Society, 
1930. 864 pp., illus., diagrs., tables, 
9x6in., paper. $7.00; cloth, $8.00. 
This new edition contains 155 specifica- 
tions, methods of testing, etc., that have 
not yet been adopted finally by the 
Society as standards, but are under 
consideration, and are offered for criticism. 
They cover the whole field of engineering 
materials, there being specifications for 
various metals, cement, clay products, 
preservative coatings, road materials, 
insulating materials, coal and coke, and 
various other substances. 


CommerciaAL A-C, M&ASUREMENTS. 
By G. W. Stubbings. N. Y., D. Van 
Nostrand Co., 1930. 325 pp., diagrs., 
9x 6in., cloth, $6.00. This book aims 
to occupy a position between the deserip- 
tive treatise and the handbook of test 
methods. The author omits details of 
the construction of instruments and con- 
fines descriptive matter to that necessary 
to elucidate the principles of methods, 
using the space gained for a fairly exhaus- 
tive presentation of the theory and 


-practise of the measurement of current, 


voltage, power, energy, and power factor. 
Three-phase measurements are treated 
rather fully. A chapter is devoted to 
test-room equipment. The work is in- 
tended for testing engineers. 


GENIUS OF THE PANAMA 
By Joseph Bucklin 


GOETHALS, 
CANAL; a Biography. 


Bishop and Farnham Bishop. N. Y. 
and Lond., Harper & Bros., 1930. 493 pp., 
illus., ports., 10 x 6in., cloth. $5.00. 
A vivid and interesting account of General 
Goethal’s career covers his various activi- 
ties at West Point, as an army engineer, 
at the head of the Panama Canal work, 
and in later life. The work is based on 
intimate acquaintance and access to many 
private sources of information, the senior 
author having been secretary of the 
Isthmian Canal Commission. 


INTRODUCTION TO SURFACE CHEMISTRY. 
By Eric Keightley Rideal. 2nd edition. 
Cambridge, Eng., University Press; 
N. Y., Macmillan Co., 1980. 459 pp., 
diagrs., tables,9x6in., cloth. $6.00. 
The rapid growth in the study and indus- 
trial use of colloidal systems makes 
desirable an adequate understanding of 
the properties of surfaces and interfaces. 
This book aims to review our present 
knowledge of interfacial systems, in a 
volume of reasonable size. Students of 
colloids will find it a valuable introduction 
to the subject. 


KRAFTWERKS-BaAuUTEN. [2nd edition]. 
Berlin, Siemens-Schuckert, [Published by 

. D. I. Verlag, 1930]. 138 pp., plates, 
12 x 8in., bound. 6.r.m. A volume 
of photographs and plans of a number of 
electric power plants recently built by 
the Siemens-Schuckert works. The lay- 
out and construction of the buildings are 
considered, not the equipment. Brief 
data about capacity and equipment are 
given, with references to more comprehen- 
sive published description. 


REGELN FUR ABNAHMEVERSUCHE AN 
WASSERKRAFTMASCHINEN. 2d edition. 
Berlin’ Vo De 1. Verlazs 19305 78 eppe 
illus., 12 x 8 in., paper. 1,50 r. m. 
These rules for acceptance tests of 
hydraulic turbines have been formulated 
by a joint committee of the German 
associations of engineers and hydraulic 
interests, with the cooperation of Austrian 
and Swiss societies. The present revision 
corresponds to the standards of the Inter- 
national Electrotechnical Commission. 


Tur SELENIUM C3ELL; its Properties 
and Applications. By George P. Barnard. 
N. Y.; Richard R. Smith, Inec., 1930. 
331 pp., illus., diagrams, 10 x 6 in., cloth, 
$9.00. This valuable monograph aims 
to present a precise, accurate survey of 
our knowledge of the properties of 
selenium and of the applications of 
selenium cells to photopbony, television, 
talking films and other practical uses. 
The scattered literature has been very 
thoroughly summarized and an exhaustive 
bibliography is included in the book, 
which will be found most useful by all 
workers in this field. 


STATISTIK FUR DAS JAHR 1929. By 
Vereinigung der  Hlektrizitatswerke. 
Dortmund, W. Criiwell, 1980. 687 pp., 
map, 12 x 9 in., boards. 50.-r. m.—— 
An elaborate statistical analysis of the 
electricity supply of Germany, with data 
also for a number of power plants in 
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neighboring countries. The data for 
each plant are very complete and include 
the information usually wanted as to 
sources of power, size, efficiency, rates, 
methods of distribution, equipment, etc. 


TaBLes ANNUELLES DE CONSTANTES 
ET Donnhes Numf&riqurs. TABLE DES 
Matisres, v. 1-5; 1910-1922. Paris, 
Gauthier-Villars et cie., N. Y. MeGraw- 


Hill Book Co., 1980. 382 pp., 11 x 9 in., 
cloth. $20.00 The appearance of 
this index will be welcomed by all users of 
the Annual Tables of Constants. It 
contains analytic, alphabetic, and formula 
indexes to the material in the first five 
volumes of the tables, thus making it a 
simple matter to find what is wanted, and 
making the set much more useful than 
it has been. 


Local Meetings 


Group Activities— 


What Do They Mean? 


When a national organization such as 
the American Institute of Electrical Engi- 
neers is established in a field just coming 
into being as it was in 1884, its progress 
over a period of a few years is often 
phenomenal. The men who had the initi- 
ative, spirit and willingness to make the 
start remain with their shoulders to the 
wheel, and their enthusiasm is contagious; 
it spreads without effort, and new mem- 
bers flow into the organization without 
the necessity of a membership campaign. 
And, the entire field being of small 
compass, all are familiar with its various 
phases, a common interest providing the 
incentive which keeps the wheels turning. 

Years elapse, and the organization 
grows geographically to become national, 
and even world-wide. The electrical field 
is now one of the most complex of its 
kind, its branches extending from most 
profound pure science through all the 
scope of applied sciences. No longer is 
an all-embracing group possible nor can 
any one individual master the entire field. 
Geographical segregation and technical 
specialization have of necessity crept in 
and are increasing with time. Groups of 
men within the big family circle now have 
interests separate and distinct from those 
of another division in the field, making 
for a tendency to break away—to form 
independent organizations, each devoted 
to its own local interests and its own 
specialty. 

To take care of this from the geographi- 
eal standpoint and counteract so far as 
possible the disadvantage of the hundreds 
—and even thousands—of miles inter- 
vening between centers of activity, the 
Institute in 1902 approved a plan for the 
organization of “Sections” in these elec- 
trical centers; also for the grouping of 
engineering students into ‘“‘Branches”’ in 
the universities and technical schools. 
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The step resulted in an immediate rise of 
the membership curve. In 1919 further 
effort to give each member opportunity 
to play his individual part in the progress 
of the Institute, and to profit by its 
activities, was evidenced by dividing 
the country into ‘‘Districts’”’ and with 
a vice-president for each District. Inno- 
vations during the following years cre- 
ated various coordinating committees 
within the Districts and made provision 
for the payment of certain traveling 
expenses of delegates. Thus the geo- 
graphical segregations of the organization 
knit themselves together. As for the 
specialization tendency—it, too, has con- 
tinued to develop, and just so far as 
conditions would warrant, effort has been 
made to provide each technical group 
with papers, sessions, and even meetings, 
devoted to its specific interests. There 
was, however, and is, a very definite 
limit to which this could be carried in 
time, number of meetings, and finances. 
Consequently, especially with the larger 
Sections, lack of interest became evident, 
and without almost unwarranted effort, 
good attendance at meetings was diffi- 
cult to obtain unless meetings included 
subjects of highly controversial interest 
or were addressed by effective speakers 
of national prominence. 


Into the picture at this point came the 
suggestion of “‘Groups’’ within the Sec- 
tions. Chicago and New York immedi- 
ately put such division into action, New 
York organizing four groups—Power, 
Transportation, Communication, and II- 
lumination. So far as possible, execution 
of plans was placed in the hands of the 
younger men, who were also expected to 
provide most of the papers for their group 
meetings. Freeand open discussion at all 
meetings was encouraged and as expected, 
the younger men who had never pre- 


viously been heard at the larger meetings 
proved eager to prepare papers and take 
active part in the discussions. 

In presenting Group subjects, the effort 
is always to present a picture compre- 
hensible to those outside a particular 
field of activity, encouraging the attend- 
ance of other groups and broadening the 
interest. Attendance at Group meetings 
in New York has frequently equalled, 
or even exceeded, that formerly registered 
at general, monthly meetings. But as 
they appear to be entirely feasible the 
monthly meetings have continued and 
there is a strong desire to make such 
meetings of the widest general interest. 

But what has resulted from two years 
of Group activity? Speaking from the 
New York point of view—and probably 
the same applies to Chicago—there has 
been awakened interest in Section activi- 
ties. In a city where there are almost 
endless counter attractions, meeting at- 
tendance has increased and is continuing 
to increase. Men who appeared to have 
actually passed outside Institute portals 
have not only come back, but have done 
so actively, since it is now possible to find 
here material which they were compelled 
to acquire elsewhere. The younger man 
who felt that he had no place in the 
internal workings of the Institute and 
who often queried ‘‘What do I get out of 
it?” now feels, and rightly, that he has 
a new and very real part to play. The 
New York Section activities have resulted 
in a greatly increased rate of membership, 
and have incited men already members to 
seek advancement to the higher grades, 
all of which demonstrates a healthy 
awakening of interest. 

The Group movement has apparently 
solved the tendeney to divide and is per- 
haps the first step toward consolidation. 


?° 


N. Y. Section Groups 
to Hold Joint Meeting 


Railroad power supply has aroused such 
wide general interest that the New York 
Section has arranged a joint meeting of 
its Transportation and Power Groups to 
be held on the evening of January 9, 
1931. Two papers will be presented: 
Power Supply for the D. L. & W. Electri- 

fication, by R. D. Booth of Jaekson & 

Moreland, and 
Some Business Aspects of Railroad 

Power Supply, by A. E. Banham of the 

Public Servie Electric & Gas Company. 

Ample time will be allowed for diseus- 
sion, and anyone interested is cordially 
invited to participate, even though he 
may not be affiliated with the New York 
Section.. 

The meeting will be held at 7:30 p. m. 
in Room 1, Engineering Societies Build- 
ing, 33 West 39th Street, New York, N. Y. 
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Student Activities an Integral Part 
of Recent Louisville District Meeting 


A§ parts of the Southern District 

Meeting in Louisville, Ky., Novem- 
ber 19-21, 1930, a student technical ses- 
sion, a conference on student activities, 
and a luncheon for counselors, chairmen, 
and other faculty members and students 
were held. 


TECHNICAL SESSION 


Professor D. C. Jackson, Jr., chairman, 
Committee on Student Activities, District 
No. 4, presided at the student technical 
session on Thursday morning, which was 
opened by two brief addresses as follows: 
Welcome for the A. I. E. E. 

Professor W. S. Rodman, Vice-Presi- 

denteeAn aHie He 
Student Technical Sessions 

H. H. Henline, Assistant National 

Secretary, A. I. E. E. 

Mr. Jackson announced that first, 
second, and third prizes of $25, $15, and 
$10, respectively, would be awarded by 
the three judges, Vice-President Rodman, 
and Messrs. F. M. Craft of Atlanta, and 
F. H. Miller of Louisville, at the conclu- 
sion of the following program presented 
by students: 


The Romance of Television 
L. C. Vipond, North Carolina State 
College of A. & FE. 
George Westinghouse—A Brief Review of 
His Life and Career 
J. M. Leigh, Mississippi A. & M. 
College 
Theory and Operation of ‘‘Deion Grid” Oil 
Circuit Breakers 
Herbert L. Stokes, University of South 
Carolina 
Cooperative Education 
John G. Lips, University of Louisville 
Student Branch Activities 
Russell Ranson, Duke University 
Duct-Line and Manhole Construction for 
Underground Distribution Systems 
P. C. Stoll, Georgia School of Tech- 
nology 
An Engineer’s Gift to the Invalid 
T. C. Brown, University of Kentucky 
Lightning Study on Martin Dam-Leeds 
110-kv. Transmission Lines 
J. C. Evans and H. B. Hendrix, Uni- 
versity of Alabama (Presented by 
Mr. Evans) 


LUNCHEON 


The University of Louisville gave a 
luncheon on Thursday for all counselors, 
Branch chairmen, and other faculty mem- 
bers and students attending the District 
Meeting. Professor S. T. Fife, Head of 
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the Electrical and Mechanical Kngineer- 
ing Dept., presided. and Dean B. M. 
Brigman gave the address of welcome. 


In a most interesting and inspiring 
address, W. 8S. Lee, president of the 
A.1. K. E., discussed the great importance 
of the development of young engineers 
through the most beneficial kinds of 
education and practical experience. He 
then explained in detail some aspects of 
large engineering construction projects 
with which he has been connected. 


Vice-president Rodman announced the 
awards for the presentation of student 
papers at the morning session, and pre- 
sented prizes as follows: 

First: $25, P. C. Stoll, Georgia School 
of Technology 


Second: $15, J. G. Lips, University of 
Louisville 

Third: $10, H. L. Stokes, University of 
South Carolina 


CONFERENCE ON STUDENT ACTIVITIES 


Professor D. C. Jackson, Jr., chairman 
of the District Committee on Student 
Activities, presided at the Conference on 
Student Activities held Thursday after- 
noon. As District counselor delegate 
to the Summer Convention at Toronto, 
he reported upon the recommendations 
adopted at the Conference of Officers, 
Delegates, and Members. He ealled 
attention to the parts of the 1930 report 
on Section and Branch Activities which 
are of particular interest to Branch 
officers. 


The University of Florida was chosen as 
the location of the District Conference on 
Student Activities in 1931, and the con- 
sensus of opinion was that it should be 
held in the Fall Semester. 


Professor Joseph Weil, counselor of the 
University of Florida Branch, was elected 
chairman of the District Committee on 
Student Activities, to take office im- 
mediately, and also counselor delegate to 
the Summer Convention in Asheville in 


June 1931. 
Some of the other topics discussed are 
given below: 
Most effective types of programs. 
Improvement of attendance at Branch 
meetings. 
Advisability of electric 
students. 


shows by 


Training next year’s officers of Student 
Branches. 


Requirement of personal presentation 


of papers at Student Technical 
Sessions. 


Aid from the A. I. E. E. in financing 

research work by students. 

Financing the office expenses of the 

chairman of Student Activities Com- 
mittee. 

A vote of thanks was extended to Pro- 
fessor Jackson for his admirable work as 
chairman of the District Committee on 
Student Activities. 
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Section Meetings 


Cleveland 


January 22, 1931—FuTrurE Pownr 
DEVELOPMENT AND DISTRIBUTION IN 
THE CLEVELAND MerropouiTan AREA, 
by H. L. Wallau, Chief Electrical Engi- 
neer, Cleveland Electric Illuminating Co. 

February 19, 1931—Rercrnt Progress 
INCOMMUNICATION TECHNOLOGY. 
Speaker from the Bell Telephone Labora- 
tories, Inc., to be announced later. 


Detroit-Ann Arbor 


January 20, 1931—UNnpERGROUND 
Cases, by G. B. McCabe, Detroit 
Edison Co., and L. F. Hickernell, Allied 
Engineers, Inc. Meeting at Detroit 
Edison Auditorium. 

February 17, 1931—Derrtrorr Tou. 
Boarp, by E. C. Balch, Michigan Bell 
Telephone Co. Meeting at Michigan 
Bell Telephone Auditorium. 


Niagara Frontier 


January 16, 1931—Dean Kimball, 
Cornell University, will speak on Inpus- 
TRIAL EcoNomIcs or similar subject. 

February 16, 19381—ArrR CrrcuiT 
Breakers, by Mr. Gunion, I. T. E. 
Company. 


Seattle 


January 20, 19831—Meeting on Com- 
munication Engineering by an engineer 
from the headquarters staff of the Bell 
Telephone Co. 

February 17, 1931—Orrratine PRos- 
LEMS OF TRUNK Linge ELECTRIFICATION, 
by J. Hawe, Electrical Engineer, Great 
Northern Railway. 


Spokane 


January 23, 1931—PREDETERMINATION | 
oF TRANSIENT STABILITY, by H. V. 
Carpenter, Dean, College of Mechanic 
Arts and Engineering, State College of 
Washington. 
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Section Manage 


Akron 

Inspection trip to the electrification 
and signal system of the Cleveland Union 
Terminal. Address by H. W. Pinkerton 
on the electrical and mechanical features 


of the project, illustrated with films and , 


slides. November15. Attendance 50. 


Atlanta 

Inspection trip through the Plant 
Atkinson Steam Station of the Georgia 
Power Co. After a buffet supper, pro- 
vided by that Company, short talks were 
given as follows: 

GrorerA PowrR CoMPANY IN THE 
INDUSTRIAL STRUCTURE OF THE STATE, by 
W. E. Mitchell, Vice-President, Georgia 
Power Co.; 

Desian oF Puant ATKINSON, by W. P. 
Hammond, Allied Engineers, Inc.; 

Piant ATKINSON ON THE LINE, by 
J. M. Oliver, Georgia Power Co. Joint 
meeting with the A. S. M. E., attended 
by students, from the Georgia School 
of Technology. November 24. Atten- 
dance 325. 


Baltimore 

ENGINEERING AND UNEMPLOYMENT, by 
E. C. Stone, Duquesne Light Co., and 
Vice-President District No. 2, A. I. E. E. 
Dinner in honor of the speaker preceded 
the meeting. November 21. Atten- 
dance 27. 


Boston 
Lovuis1aNA PowrER STATION OF THE 


LovistanA StTeaAM Propvucrs, _  Iwnc., 
by Messrs. Weterer, C. R. Stewart, 
W. L. Locke, and H. J. Klotz. All the 


speakers are affiliated with Stone & 
Webster, Inc., and each told of the prob- 
lems and special features of design that he 
encountered building this station in the 
record time of six and one-half months. 
November 18. Attendance 160. 


Cincinnati 

Tur DrsIGN AND CHARACTERISTICS OF 
Inpuction Morors, by Mr. Carter, 
Allis Chalmers Mfg. Co. This talk in- 
eluded analysis of various designs and 
examples of their application in industry. 
General discussion followed. Dinner 
preceded the meeting. October 9. 
Attendance 53. 

Tur Usr or Euxrcrric INpusrRiaL 
Trucks, by C. B. Crockett, Industrial 
Truck Association. M. R. Berry, Elec- 
tric Products Co., discussed truck 
batteries and charging methods. Three 
reels of motion pictures of electric truck 
application in large industries were 
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shown. Following the talks, there was 
considerable discussion on such subjects 
as truck sizes, maintenance costs, power 
requirements, battery life, ete. Dinner 
in honor of the speakers preceded the 
meeting. November 13. Attendance 80. 


Cleveland 

Higu-VoLttacr PHENOMENA, by A. O. 
Austin, Ohio Insulator Co. Preceding 
this talk, Mr. Austin gave a series of 
demonstrations of artificial lightning, 
which he explained in some detail. 
K. L. Cove, Chief Engineer of Station 
WHK, gave a short talk on the advisa- 
bility of insulating radio towers. He 
explained the advantages of such insula- 
tion and described the tests that were 
being conducted between Station WHK 
and Station WABC. October 16. 
Attendance 191. 


Tue ExvrecrricaL FEATURES OF THE 
New CLevELAND TERMINAL, by H. W. 
Pinkerton, Cleveland Union Terminals 
Co. Illustrated with slides and motion 
pictures. H.G. Leavell, Cleveland Elec- 
trical League, demonstrated the various 
lighting effects which can be obtained in 
their new auditorium. F. W. Braund, 
Chairman, gave a short résumé of the 
Summer Convention at Toronto last June. 
November 20. Attendance 160. 


Connecticut 

Tue Evecrricat INpustRy AND ELEc- 
TRICAL ENGINEERING IN Russia, by 
A. Dovjikov, Westinghouse Electric & 
Mfg. Co. Meeting held at Dunham 
Laboratory, Yale University. November 
11. Attendance 100. 


Denver 

AERIAL TrRaMways, by Fred C. Car- 
starphen, Consulting Engineer, illustrated 
by lantern slides and moving pictures. 
November 21. Attendance 30. 


Detroit-Ann Arbor 

Ligutnine Investigations, by H. P. 
Seeyle, Detroit Edison Co., and J. R. 
Eaton, Consumers Power Co.  Illus- 
trated with slides. Discussion followed. 
November 18. Attendance 250. 


Erie 

Annual banquet and ladies’ night. 
Licuts or Homn, by Ralph W. Shenton. 
Short address by EH. C. Stone, Vice- 
President, District No. 2, A.I. HB. H. 
Nate Harrington acted as stunt master. 
Members of the Technical Federation of 


Erie attended. November 18. Atten- 
dance 120. 
Fort Wayne 

ConpuctTion, CONVECTION, AND Ra- 
DIATION OF HeratT IN’ ELECTRICAL 


Macuinery, by Professor A. D. Moore, 
University of Michigan. November 20. 
Attendance 100. 


Houston 

Tue Arp or tHe Autromatic TELE- 
PHONE IN Power DisparcHIne, by 
W. B. Hardin, Southwestern Bell Tele- 
phone Co. P. N. Underwood outlined 
the progress made in power transmission 
over a number of years. Following the 
the above talks those present visited the 
dispatching room of the above company, 
where the system was thoroughly ex- 
plained and demonstrated. November 
25. Attendance 30. 


Indianapolis- Lafayette 

Movine tHe Inprana Bett TELE- 
PHONE CoMPANY’s HEADQUARTERS 
Buitpine, by Vance Oathout, Indiana 
Bell Telephone Co.; 

Latesr DEVELOPMENTS IN TELEVISION, 
by Professor R. H. George, Purdue 
University. Also two films presented as 
follows: ‘Blasting the Water Highways 
of America,’ and “Hydroelectric De- 
velopments in the New South.” Joint 
meeting with the Indiana Section of the 
American Radio Relay League. Dinner 
preceded the meeting. November 29. 
Attendance 105. 


Los Angeles 
F. KE. Weymouth, Metropolitan Water 
District, gave an illustrated lecture 


concerning the proposed routes for the 
aqueduct through which the supply of 
water for Southern California from the 
Colorado River is to be effected. General 
discussion followed. Joint meeting with 
the A. S. C. E., the A. S. M. E., and 
A. I. M. E. November12. Attendance 
402. 


Louisville 

Meeting held to discuss plans for the 
District Meeting at Louisville. Novem- 
ber 12. Attendance 40. 


Memphis 

Tur ELECTRIFICATION OF DrepaEs, by 
C. T. Pearce, Westinghouse Elec. & 
Mfg. Co. R. H. Maxwell, of the same 
company, demonstrated the Grid-Glow 
Tube, Photoelectric Cell, and accessory 
equipment. November 12. Attendance 
35. 
Mexico 

Annual banquet at which the officers 
for the year 1930-1931 were announced 
and introduced. November 22. Atten- 
dance 53. 


Nebraska 

Mopern Practriss or Laying UNDER- 
GRouND Lone Distance Cases, by 
I. J. Rupe, Northwestern Bell Telephone 
Co., illustrated with moving pictures 
showing construction work in progress. 
November 21. Attendance 40. 


Niagara Frontier 


Mercury Arc Rectiriers, by Othmar 
K. Marti, American Brown Boveri Co., 
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illustrated with slides. Motion pictures 
describing the mining, smelting, refining 
and rolling of the metal were presented. 
November 21. Attendance 60. 


Oklahoma City 


Tur Worip PowrrR CONFERENCE AT 
Bertin, Germany, by Dean P.S8. Donnell, 
Oklahoma A. & M. College, illustrated 
with a number of slides made from 
pictures taken while visiting Europe. 
Film—‘‘The New Hydroelectric Generat- 
ing Station at Louisville, Ky.’’ October 
30. Attendance 115. 

Intumination, by A. E. Warner, 
Oklahoma Gas & Electric Co.; 

Tue INSTALLATION AND OPERATION OF 
Unpercrounp Toit Capiz, by M. L. 
Olsen, Southwestern Bell Telephone Co. 
Illustrated with four films showing the 
actual installation of several underground 
toll cables in the southwest. November 
24. Attendance 82. 


Philadelphia 
Some Recent ReseARcH DEVELOP- 


MENTS, by E. L. Manning, General 
Electric Co. November 10. Attendance 
200. 

Pittsburgh 


Mopern Puysics, by Saul Dushman, 
General Electric Co. Moving pictures 
preceded the presentation of this paper. 
Joint meeting with the Engineers’ Society 
of Western Pennsylvania. November 12. 
Attendance 324. 


Pittsfield 
Recent DEVELOPMENTS IN STEAM 
TurBines, by H. L. Wirt, General 


Electric Co. Illustrated with 
Dinner preceded the lecture. 
18. Attendance 120. 

InpIA—PRESENT CONDITION AND 
Future Ovrioox, by Professor S. L. 
Joshi, Dartmouth College. Dinner 
preceded the meeting. December 2. 
Attendance 550. 


slides. 
November 


St. Louis 


Dance. 
132" 


November 15. Attendance 


San Antonio 

Tur DrvELopMENT or Rapro Broap- 
Castine, by J. Cummings, Manager of 
WOAIT Broadcasting Station. Following 
the meeting those present inspected 
Station WOAI and Mr. Cummings gave 
brief explanations of the functions of 
each part of the station apparatus. 
November 17. Attendance 68. 


San Francisco 

TELEGRAPHING Topay, by M. YV. 
Merriman, Western Union Telegraph Co. 
Miscellaneous apparatus, consisting of 
relays and parts from the various equip- 
ment used in telegraph, on display. 
Following the meeting the members were 
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conducted through the main office of 
the Western Union Telegraph Co. The 
exchange was in full operation and all 
had an opportunity of witnessing the 
various activities as they normally take 


place. November 28. Attendance 90. 
Saskatchewan 
Some Recent DEVELOPMENTS IN 


TRANSFORMER DesiaGn, by C. EH. Sisson, 
Canadian General Hlectrie Co., and Vice- 
President District No. 10, A. I. E. E. 
Illustrated with a number of lantern 
slides. October 20. Attendance 22. 


Seattle 

Some FuNDAMENTALS OF ILLUMINATION 
—Oup AND New, by Professor F. A. 
Osborn, University of Washington. Two 
moving pictures followed. A report of 
the Summer Convention held in Toronto 
last June was presented by L. N. Robin- 
son, who was the delegate of the Section. 
November 18. Attendance 60. 


Sharon 

Semi-Annual Winter banquet meet- 
ing. Humor—A Mentat Cockxrait, 
by Dr. John L. Davis. December 2. 
Attendance 180. 


Spokane 


Spokane River FLrow Conrrou ror 
Economic OPERATION OF HYDROELECTRIC 
Puants, by John A. Tobyn, Washington 
Water Power Co.; 

Morors anp THEIR APPLICATION, by 
Henry lL. Vincent, General Electric 
Co. A report of the Summer Convention 
at Toronto last June was given by Earl 
Baughn, who was the delegate of the 
Section. November 21. Attendance 25. 
Springfield 

A MecwHanican ANALOGY TO THE 
PROBLEM oF TRANSMISSION STABILITY, 
by A. D. Dovjikov, Westinghouse Elec. 
& Mfg. Co. Refreshments served after 


the meeting. November 10. Attendance 
54. 


Toledo 

Merat-Ciap Swircu-Gear, by H. V. 
Nye, Allis Chalmers Mfg. Co., illustrated 
with slides. E. B. Featherstone presented 
a film “A Tourist Trip Through The 
Rockies,” and explained the scenes as 
they appeared. November 14. Atten- 
dance 70. 

Tue TRANSMISSION OF PERSONALITY, 
by L. S. O’Roark, Bell Telephone 
Laboratories, Inc. Dinner meeting of 


the Affiliated Technical Societies of 
Toledo. December 4. Attendance 275. 
Toronto 

CoprprrR Mu:rnine, SMELTING, AND 
Manvracturn, by G. S. Mallett, 
American Brass Co. Moving pictures 


describing the mining, smelting, and 
fabricating of copper were presented. 
November 14. Attendance 88. 


PLANNING TO Mrrrt THE DhVELOPMENT 
OF THE SYSTEMS OF THE HyDROELECTRIC 
Powrr CoMmMISssION OF ONTARIO, by 
A. H. Frampton, H. E. P. C., illustrated 
with slides. November 28. Attendance 
83. 


Urbana 

Tue UNIVERSE AS A PuysicaL LABORA- 
tory, by Professor R. H. Baker, Head of 
the Department of Astronomy, University 
of Illinois. November 18. Attendance 30. 


Utah 

Domestic Execrric Water Hnarine, 
by H. M. Ferguson, Utal Power & Light 
Co. Informal dinner preceded the meet- 
ing. November10. Attendance 40. 


Washington 

Tue Work or THE AMERICAN ENGI- 
NEERING Councit, by L. W. Wallace, 
American Engineering Council. Dinner 
preceded the meeting. November 11. 
Attendance 46. 


Worcester 

CoNSTRUCTION AND MAINTENANCE OF 
THE 15 Mite Farts DEVELOPMENT OF THE 
New Encuanp Power Company, by 
C. R. Olliver, illustrated with slides. 
November 13. Attendance 60. 


Past 
Branch Meetings 


University of Akron 

Der1on Circuit Breakers, by Mr. 
Seified, Student. Professor J.T. Walther, 
Counselor, and H. Shively, Chairman, 
outlined the activities at the District 
Meeting held in Philadelphia. October 
30. Attendance 11. 

TRANSMISSION PROBLEMS ON LONG 
Linss, by Troy Starr, American Tel. & 
Tel. Co. November 21. Attendanee 11. 


University of Arkansas 

Rattway Evecrrirication, by G. V. 
Smith, Student; 

TELEVISION, by Robert Hunt, Student. 
An automatic relay was presented to the 
school by Wylie Head, who had received 
it as a trophy of his summer work with 
the Westinghouse Elec. & Mfg. Co. 
November 5. Attendance 24. 


Armour Institute of Technology 
Rapio as AN Arp To Poticr, by W. P. 
Hilliard, Chicago Police Department. 
Joint meeting with the Armour Radio 
Association. November 17. Attendance 
89. 
Discuss1oN ON SUBMARINE TELE- 


Electrical Engineering 


PHONES AND TELEGRAPH CABLES, by 
Donald M. Detterman, Student; 

Hieu-FrRequency Rapio Bram TRANS- 
MISSION, by Morton Fagen, Student. 
December 1. Attendance 51. 


University of British Columbia 

Tue CarHopr Ray OscituoGcrarn, by 
E. Crawford, Student; 

Mercury Arc Recririmrs, by Mr. 


Thomas, Student. November 18. At- 
tendance 17. 


Inspection trip to the Ruskin hydro- , 


electric plant of the British Columbia 
Electric Railway. November 21. 
Attendance 22. 


Polytechnic Institute of Brooklyn 

ELECTRODYNAMOMETERS FOR POWER 
MerastvrEMeEnt, by T. C. Katsigris, Hub 
Engineering Corp; 

PHOTELECTRIC CrLus, THEIR Con- 
STRUCTION AND Uszs, by R. T. Orth, 
Radio Corporation of America; 

LIGHTNING ON TRANSMISSION LINES, 
by Prof. V. Karapetoff. Refreshments 
were served after the meeting. November 
10. Attendance 64. 


Bucknell University 

Conowineo HypRoELEecrric DrEvEL- 
OPMENT ON THE SUSQUEHANNA, by C. M. 
Deatherage, Student; 

Tue PHILADELPHIA PLANT OF THE 
GENERAL Execrric Co., by Leighton 
Herbst, Student. O. R. Sterling, Chair- 
man, outlined the activities of the 
Institute. November 10. Attendance 12. 


California Institute of Technology 

Tue EvectricaL EQUIPMENT OF THE 
New Asrtro-Puysics Lasporatory, by 
Emmett M. Irwin, Student. Luncheon 
preceded the meeting. November 20. 
Attendance 40. 


University of California 

After a short business meeting the 
following papers were presented: 

Power, by A. H. Markwart, Pacific 
Gas & Electric Co.; 

HyprorLecrric Powrr DerveE.Lor- 
MENTS IN CaLirorNiIA, by Robert W. 
Hollis, Student. November 19. Atten- 
dance 69. 

Business meeting followed by the 
presentation of two films, as follows: 

“The Steel Needle,’ and ‘‘Conquering 
the Cascade.’”’ New officers were an- 
nounced and introduced. December 3. 
Attendance 25. 


Catholic University of America 

Election of officers as follows: David F. 
Doody, Chairman; C. R. Liekweg, 
Vice-Chairman; F. D. Vezzosi, Secretary- 
Treasurer. Professor T. J. MacKavanagh, 
Counselor, gave a talk on the activities of 
the Institute. October 11. Attendance 
30. ; 
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Tue PHOTOELECTRIC CELL AND Its 
APPLICATIONS IN INDUSTRY, by D. F. 
Doody, Student. November 11. Atten- 
dance 30. 


Clarkson College of Technology 

Lecture on PuHorocrapnuy, by Assis- 
tant Professor W. A. Dart, illustrated. 
Committee reports presented. November 
11. Attendance 13. 


Inspection trip to the Alogonquin 
Paper Corporation’s Mill at Ogdensburg, 
N.Y. November 12. Attendance 51. 


Clemson College 

Inspection trip to the Saluda River 
Hydroelectric Power Plant. October 22. 
Attendance 35. 

GENERAL PowER APPLICATIONS, by 
A. T. Vick, Student; 

Two-Way TELEVISION, by 
Woodson, Student; 

CurRENT Events, by C. B. Stevens, 
Student; November 20. Attendance 26. 

Report of the District Meeting in 
Louisville, by C. E. Jarrard, Student; 

CurRENT Events, by Joe Vance, 
Student. December 4. Attendance 30. 


lab (@e 


Colorado Agricultural College 
ELECTRIFICATION OF RuRAL DISTRICTS, 

by Mr. Stanbaugh, Public Service Co. of 

Colorado. November 24. Attendance 18. 


University of Colorado 

RamBies THrRouGH THE Rockigs, by 
Eben Fine. Illustrated. November 19. 
Attendance 30. 

Tur CoMMUNITY AND THE ENGINEER, 
by Herbert S. Sands, President, Denver 
Chamber of Commerce. Professor Frank 
A. Eastom gave a short talk on the 
Summer Convention in Toronto last 
June. Professor Charles M. McCormick 
discussed the meetings held by the Denver 
Section. December 3. Attendance 35. 


Cooper Union 

Film—“The Theory of Construction 
and Operation of Electrical Instruments.” 
November 19. Attendance 60. 


Cornell University 

Rapio Bracon, by H. B. Simpson, 
Student; 

Pusriic Appress Systems, by A. C. 
Stallman, Student; 

CaxcuuatinG Boarps, by P. J. Glaister, 
Student; 

Tue CuarLes HunTLEY GENERATING 
Srarion, by L. A. Eggelston, Student. 
December 3. Attendance 30. 


Drexel Institute 

DEMONSTRATION AND EXPLANATION OF 
THE THEREMIN, by Fred Farrow, Radio- 
Victor Corp. November 25. Attendance 
60. 


Duke University 


L. R. Ransom, President, outlined the 
purposes and aims of the Institute. A. L. 


deBruyne elected Secretary. October 5. 
Attendance 17. 

Tur PHOTOELECTRIC CELL AND SOME 
AppLicaTions, by Russell Ransom, Presi- 
dent; 

TELEVISION AND Recent DeEvELOP- 
MENTS IN THAT FimLp, by Stanley G. 
Flack, Student; 

Tue ConpENSER MicroPHONE AND 
THE THrory oF I, by A. L. deBruyne, 
Secretary. Professor W. J. Seeley, 
Counselor, urged all to take an active 
part in the A. I. KE. E. activities. October 
16. Attendance 30. 

Mercury Arc Recririers, by C. F. 
Brethal, Student. October 30. Atten- 
dance 10. 

InLtuMINATION, by R. L. Peppell and 
W. F. Weaver, Students. November 13. 
Attendance 18. 


University of Florida 

A TRIP THROUGH THE INGLIS POWER 
PLANT OF THE FLoriIpDA PowER CoRPORA- 
TION, by J. L. Woleott, Student; 

A Moprern EXPLANATION OF THE 
Oum’s Law, by J. L. Sanders, Student. 
Film—‘‘Hydroelectrie Power Production 
in the New South.” November 17. 
Attendance 22. 

Reports of the recent District Meeting 
held in Louisville were given by Professor 
Joseph Weil, Counselor, and C. V. Booth, 
Chairman. December 3. Attendance 37. 


Georgia School of Technology 
STEAM-TURBINE DEVELOPMENTS AND 
PRINCIPLES OF OPERATION, by P. C. 
Eppelshimer, Westinghouse Elec. & Mfg. 
Co. November 12. Attendance 71. 
Inspection trip to Plant Atkinson of the 
Georgia Power Company. Joint meeting 
with the A. J. E. E. and A.S. M. E. See- 
tions. November 24. Attendance 100. 


Harvard University 


Tue Firrben Mite Farts HyDROELEC- 
TRIc DrvELopMENT, by H. W. Dillard, 
New England Power Construction Co., 
illustrated with lantern slides and motion 
pictures. November 13. Attendance 180. 


State University of lowa 

Tue AUTOMATIC GARAGE, 
Colony, Student; 

TELEPHONES IN THE Rouen, by Mr. 
Cutler, Student; 

Sounp RrepropuctTion, by Mr. Duckett, 
Student. November 19. Attendance 29. 

Practica Usms oF THE PHOTOELEC- 
tric Cruu, by Mr. Fitzgerald, Student. 
Professor Edwin Kurtz, Counselor, and 
J. W. Campian, Chairman, gave reports 
of the Conference on Student Activities 
held in Chicago. December 3. Atten- 
dance 33. 


by Mr. 


Kansas State College 


Succrss, by Professor L. M. Jorgenson. 
Professor R. G. Kloeffler, Counselor, gave 
a talk outlining the purposes and aims of 


73 


the A. I. E. EB. Entertainment and re- 
freshments followed. October 24. At- 
tendance 180. 

CurrRENT Events, by S. W. Graham, 
Student; 

OpprortTuNitigs IN Pusiic UrTinitry 
Work, by Paul Ayers, Student; 

TrLevision, by Mr. Burgin, Student. 
Moving pictures on the subject of X-rays 
presented. (Afternoon session.) October 
30. Attendance 54. 

The program of the evening meeting 
was the same as that presented in the 
afternoon. October 30. Attendance 53. 

Current Events, by W. Tolley, 
Student; 

PHOTOELECTRIC CBLLS 
Appuications, by K. D. Cornell, Student; 

L. E. Baldwin, Kansas Power & Light 
Co., gave a talk on public utility work and 
its functions, and also the possibilities for 
college graduates with these companies. 
Film—‘‘Thomas Edison.” (Afternoon 
session.) November 6. Attendance 56. 

The program of the evening meeting 
was the same as that presented in the 
afternoon. November 6. Attendance 55. 


University of Kansas 


TELEVISION, by C. B. Brown, Student. 
Demonstrated. 

Reports of inspection trips to Keokuk, 
Chicago, Milwaukee, and other cities by 
several students. November 13. Atten- 
dance 77. 

Some MecuanicaL HENGINERRING 
PROBLEMS IN A Mopern O1L REFINERY, 
by W. L. Mathews, Standard Oil Co.; 

Some ConstrRucTION DnTaAILS OF AN 
InpustRIAL Power Puant, by C. O. 
Boynton, Standard Oil Co.; 

Toty TELEPHONE PLANT COoNSTRUC- 
TION, by J. H. Schweitzer, Southwestern 
Bell Telephone Co., illustrated with 
slides; 

Economic Design or IntprR-Crry 
ComMunIcATION Facruities, by L. F. 
Burwick, Southwestern Bell Telephone 
Co. Joint meeting of the Kansas City 
Sections and Univ. of Kans. Branches of 
the A. I. E. EH. and A. S. M. KE. Decem- 
ber 4. Attendance 175. 


University of Kentucky 


Power or THE East River GENERAT- 
ING STATION, by C. O. Fury, Student; 

Power oF THE Paciric LiguTr AND 
PowrrR Company, by F. Y. Carter, 
Student; 

MEMBERSHIP QUALIFICATIONS, GRADES, 
AND ENTRANCE REQUIREMENTS OF THE 
A. 1. E. E., by Professor W. E. Freeman, 
Counselor. October 18. Attendance 41. 

Scimntiric Aspects or THOMAS JEF- 
FERSON’sS Lirr, by Professor W. S. 
Rodman, Vice-President, District No. 4, 
A.I.E.E.November17. Attendance 45. 

Nirrocen Fixation Process, by S. H. 
Wise, Student; 
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AND THEIR- 


W. O. Richmond, Student, gave a sum- 
mary of a new method of removing water 
from the tanks of submarines. December 
3. Attendance 41. 


Lehigh University 

APPLYING AN ENGINEERING Hpuca- 
TION, by H. G. Harvey, Associated Gas & 
Electrie Co.; 

Tuer ScreEN-Grip Rapio Circuit, by 
L. R. Wanner, Student. Paul W. Seal, 
Chairman, outlined the proposed program 
for the coming year; also the aims and 
activities of the A. I. E. E. November 7. 
Attendance 100. 


Lewis Institute 

Your Cuicago, by T. Price, Common- 
wealth Edison Co., illustrated with 
moving pictures. December 5. Atten- 
dance 76. 


Marquette University 


Short papers read by several students. 
November 13. Attendance 22. 


Massachusetts Institute of Tech- 
nology 

Tue GENERATION AND DiIsTRIBUTION 
or Execrric Pownmr, by E. S. Mansfield, 
Edison Electric Illuminating Co. of 
Boston. Film—‘‘More Power To You.” 
November 20. Attendance 230. 

Inspection trip to the Milk Street 
Manual Exchanges and the Kenmore 
Automatic Exchanges of the New En- 
gland Telephone & Telegraph Co. Decem- 
ber 3. Attendance 30. 


Michigan College of Mining and 
Technology 

Moror MainrENANCE AND GENERAL 
MAINTENANCE OF ELEcrricaL EaQuir- 
MENT, by Mr. Zimmerman, Westinghouse 
Elec. & Mfg. Co. Committees appointed 
to take care of the arrangements for the 
Electrical Show to be held next May. 
November 7. Attendance 61. 

Tue Sruppnt TRAINING COURSE AT 
WestineHousn, by M. D. Crowell, 
Seeretary. November 19. Attendance 29. 

James Rowley, Student, outlined his 
experiences with the Detroit Edison Co. 
during the past summer. December 3. 
Attendance 25. 


University of Michigan 

Wuat Dons an ENGINEER DO IN A 
Manvracrurine Puantr, anp How? by 
A. M. Dudley, Westinghouse Elec. & 
Mfg. Co. November 12. Attendance 100. 

Tue Propuction or Exucrric Power, 
by A. R. Smith, General Electrie Co. 
November 18. Attendance 110. 


School of Engineering of Milwaukee 
Tur WATER SuPPLY oF MUNCIPALITIES 
AND THE SELLING OF WarEeR SuppLy 
Equrement, by E. Roger, Layne-North- 
west Pump Co. Refreshments served. 
November 12. Attendance 150. 


Missouri School of Mines and Metal- 
lurgy 

Tue Errectr or ELECTRICITY UPON THE 
Nervous System, by J. EH. Stokes, 
Student; 

My Summer Exprriences, by A. R. 
Baron, Student. November 19. Atten- 
dance 21. 

My Summer Exrrriences, by J. D. 
Shelton, Chairman. December 3. Atten- 
dance 13. 


University of Missouri 

DesicgN or ALTERNATORS, by J. W. 
Logan, Student. November 12. Atten- 
dance 57. 


Montana State College 

A Smatt Motor wire A Low Srart- 
ING CuRRENT, taken from the Electric 
Journal, presented by Wesley C. Funk, 
Student; 

A New Porraspie OscILLOGRAPH, 
taken from the A.I.H.E. Journat, 
presented by Manley Goldberg, Student; 

Tue DrveLopMEntT or THE MopERNn 
X-Ray GENERATING ApPaRATus, taken 
from the General Electric Review, pre- 
sented by N. Grebeldinger, Student. 
November 6. Attendance 147. 

Evecrricity vs. Steam, taken from 
Worlds Work, presented by Arthur 
Sheldon, Student; 

SHort Cuts in Maruematics, by 
Walter Williams, Student; 

A PortaBLe EmMrerGency Locatu Dis- 
TRIBUTION SUBSTATION, taken from the 
General Electric Review, presented by 
Harry Beck, Student; 

SCHEDULED SPEED INCREASED By ELEC- 
TRIFICATION, taken from the Electric 
Railway Journal, presented by Howard 
Freeman, Student. November 13. Atten- 
dance 145. 

N.E. L. A. Execrrirication Report, 
taken from Railway Age, presented by 
Vern Hankins, Student; 

Rapio Now Has Tone Conrro., taken 
from Popular Science Monthly, presented 
by Curtis Hanson. November 20. At- 
tendance 146. 


University of Nebraska 


Wuat I woutp po 1r I were a SENIOR 
Now, by F. J. Gunther, Iowa-Nebraska 
Light & Power Co. December 3. Atten- 
dance 380. 


Newark College of Engineering 
ELECTRIFICATION OF THE LACKAWANNA, 
by Edward Anson, Jackson & Moreland; 
DrveLorMent or Mercury Arc Ruc- 
TIFIERS, by W. R. Ackor, Chairman, 
illustrated. November 17. Attendance 41. 


University of New Hampshire 

Rerox Recririers, by Marshall E. 
Bowker, Student; 

Muttiptex Printers, by Arthur G. 
Pinkham, Student. October 18. Atten- 
dance 34. 


Electrical Engineering 


| A. G. Pinkham, Student. 


Film-—‘‘Power Transformers.’’ Novem- 
ber 15. Attendance 33. 

Turory or Corona Loss In PowEr 
TRANSMISSION, by C. G. Matoian, 


' Student; 


DEMONSTRATION OF THE Lerr-Hanp 


| Moror Rutz, by R. E. Sawyer, Student; 


Horn-Gap Ligurninc ARRESTEP, by 
La Es Potts 


and L. E. Moore, Students, demonstrated 


_ with the same apparatus. 


t 
t 


the above with high-voltage apparatus, 
and conducted a few other experiments 
November 22. 
Attendance 24. 

Some HyprogLectrric DEvELOPMENTS 
IN New HampsHtreE AND VERMONT, by 
P. E. Rolfe, Student; 

MaANvuFACTURE AND UsxEs oF Car- 
BORUNDUM, by L. A. Barker, Student; 

SPARKING IN A ParTIAL Vacuum, by 
M. H. Riley, Student. November 29. 
Attendance 30. 


University of New Mexico 


The Rapio Knirsg, by C. E. Henderson, 
Chairman. November13. Attendance 15. 


New York University 

Debate—Resolved: That water power 
in New York States be Owned, Operated, 
and Distributed by the State. November 
10. Attendance 21. 

Tying Up or Powrr Networks, by 
C. J. Ridgley, Student. November 24. 
Attendance 14. 


North Carolina State College 

ReEvIEW OF THE LiFe oF STEINMETZ, 
by C. M. Smith, Student; 

RAILROAD SIGNALING, by J. W. Suther- 
land, Student. November 18. Atten- 
dance 31. 

A report of the District Meeting held 
at Louisville was given by R. C. Kirk, 
Chairman. December 2. Attendance 30. 


North Dakota State College 
Film—‘‘Power.’’ November 20. 
tendance 85. 
Film—‘‘From Coal to Electricity.” 
December 4. Attendance 52. 


University of North Dakota 
A New Screen-Grip 
William Denk, Student; 
William Spriggs and A. W. Eynon, 
Students, gave a practical demonstration 
of the current-illumination characteristics 
of the photoelectric cell, and also its color 
sensitivity. November 12. Attendance 18. 


At- 


TusE, by 


Northeastern University 

EvecrricaL Units, by Dr. A. E. 
Kennelly, Harvard University. Refresh- 
ments served. November 4. Attendance 
89. 


University of Notre Dame 

Tue Street LicnTinc SYSTEM OF 
SourH Brnp, Inprana, by Frank Mills, 
Indiana Michigan Electric Co.; 

STARTING AND REVERSING SINGLE- 
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Puaszr Inpuction Morors, by John 
Staunton, Student; 
Hieu-Frequency Inpucrion Fur- 


NACcES, by A. White, Student; 

Patrick Murray, Student, presented the 
regular digest of engineering news. 
November 17. Attendance 73. 


Ohio Northern University 

Tue Errecr or Evecrric SxHock, by 
J. M. Stewart, Student. November 20. 
Attendance 33. 


Ohio University 

Films as follows: “Beyond the Micro- 
Scope, Billarsot (Salt;>-— and. * ihe 
Continuous Process of Making Sheet 
Steel.””, November 17. Attendance 12. 


Oklahoma A. & M. College 
CONSTRUCTION AND CARE OF T'RANS- 
FORMERS, by W. EK. Nichols, Student; 
EVOLUTION OF THE TRANSFORMER, by 
Hubert Short, Student, illustrated with 
slides. November 20. Attendance 10. 


Oregon State College 

General discussion of Branch activities. 
November 10. Attendance 55. 

Exectric Powrr rrom Hoceep Fue. 
AND THE RELATION OF STEAM TO WATER 
Power Puants, by C. P. Osborne, 
General Electric Co., illustrated with 
slides. Films—“Blasting the Water 
Highways of America,’ and ‘‘Hydro- 
electric Power Production in the New 
South.”” November 19. Attendance 38. 


Pennsylvania State College 

Smoker and Annual Get-Together. 
October 8. Attendance 91. 

Talks by five Students on their summer 
experiences. October 29. Attendance 38. 

Film—‘‘From Mine to Consumer.” 
November 5. Attendance 53. 

Tuer DrveLopMEeNnt ENGINEER IN 
Manvractursn, by D. Levinger, Western 
Electric Co., illustrated with slides and 
motion pictures. November 18. Atten- 
dance 93. 


University of Pennsylvania 


Motion pictures. December 5. Atten- 
dance 26. 


University of Pittsburgh 

LIGHTNING, by R. G. Woessner, Student; 

H. K. Aalborg, Student, related his 
experiences as circuit breaker engineer 
while employed by the Westinghouse 
Electric & Mfg. Co. October 9. Atten- 
dance 116. 

TRANSOCEANIC COMMUNICATION, 
R. A. White, Student; 

D. N. Burdette, Student, outlined the 
design and operation of magnetic strain 
gages as developed by the Westinghouse 
Electric & Mfg. Co. October 16. Atten- 
dance 110. 

BroararHy or Farapay, by Robert 
Canning, Student; 


by 


D. W. Burns, Student, outlined some 
early developments in electricity. Octo- 
ber 23. Attendance 109. 

Moprrn Rartways, by C. I. Staples, 
Westinghouse Hlec. & Mfg. Co. Movies, 
refreshments, and entertainment followed. 
October 30. Attendance 85. 

H. J. Stoneman, Student, deseribed the 
operation of the West Penn Power Com- 
pany’s Coal Mine at Springdale; 

W. J. Wherry, Student, outlined the 
manufacture of rubber as carried on at 


Akron, Ohio. November 6. Attendance 
ibils3: 
Mopern Exvectric R&rRIGERATION, 


by A. J. Mattes, Student; 


F. A. Mallisee, Student, traced the 
historical development of all types of 
meters. November 13. Attendance 113. 


DEVELOPMENT OF TRANSMISSION LINES, 
by L. A. Terben, West Penn Power Co. 
November 20. Attendance 118. 


Pratt Institute 
PANEL 
Student; 
RalI~RoAD CONTROL AND RAILWAY 
StenaLine, by C. Sehimke, Student. 
November 13. Attendance 30. 
Westincuouse Test, by John Cook, 
Student. December 3. Attendance 50. 


Boarps, by LL. Johnson, 


Princeton University 

flection of officers as follows: Frank L. 
Thomson, Chairman; E. E. George, 
Secretary. December 4. Attendance 13. 


Purdue University 

LecturE on THE Magneric-TyPE 
OscitLoaraPH, by Professor G. V. 
Mueller; 

New PERMANENT-MaGNET-TYyPE Os- 
CILLOGRAPH, by D. A. MacAffer, General 
Electric Co. November 20. Attendance 
WPA 


Rensselaer Polytechnic Institute 
Description of the Emmet Mercury 
Vapor Process equipment installed by 
the General Electric Co. in the South 
Meadows station of the Hartford Electric 
Co., by James Orr of the same company. 
November 11. Attendance 285. 


Rhode Island State College 
Film—‘‘Buried Sunshine.”’ 
24. Attendance 30. 
Business Meeting. December 8. At- 
tendance 7. 


November 


Rose Polytechnic Institute 

Film—‘‘A History of the Electrical 
Industry.’”’ November 24. Attendance 
Silke 

Lirrine Maenets, by Mr. Richardson, 
Student ; 

Robert Roach, Student, gave a report 
of the Conference on Student Activities 
held in Chicago. December 5. Atten- 
dance 34. 
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Rutgers University 

Recent DEVELOPMENTS IN THE BELL 
System, by Mr. Birch, Student; 

OPPORTUNITIES FOR HMPLOYMENT IN 
THE Bett Lasorarories, by Mr. Wolff, 
Student. October 28. Attendance 22. 

RuspsBer-CovereD Cases, by Milton 
TROMPEN, Student; 

Film—‘‘The Single Ridge.’’ 
11. Attendance 25. 

KENOTRON AND THYRATRON TUBES, 
by Jacob Rudnitsky, Student; 

Rorary Converters, by Fred Kent, 
Student; 

Comments ON Mercury Arc ReEctI- 
FiERS, by Prof. Pumphries. November 
24. Attendance 19. 


November 


Santa Clara University 

Films ‘‘—HydroelectrieWaterTunnels,”’ 
and ‘‘Channel Excavations.’”’ November 
5. Attendance 31. 

Survey or Anronautics, by Walter 


Van Haitsma, Boeing Aireraft Co. 
November 19. Attendance 63. 

Ort Circuit Breakers, by Roy 
Wilkins, Pacific Electric Mfg. Corp., 
illustrated with slides. | November 19. 
Attendance 40. 


Inspection trip to Station A—Pacifice 
Gas & Hlectric Co. Generating Plant. 
November 24. Attendance 39. 


University of South Carolina 

THe Deron Crrcuir Breaker, by 
H. L. Stokes, Chairman. Film—‘‘Hydro- 
electric Power Production in the New 
South.’”” November 17. Attendance 34. 

Ture ENGINEER’S OUTLOOK ON LIFE, 
by S. Hammon. Professor T. F. Ball, 
Counselor, and H. L. Stokes, Chairman, 
outlined the events at the District Meet- 
ing held in Louisville. November 24. 
Attendance 30. 

Business Meeting. December 1. 
tendance 9. 


South Dakota State School of Mines 

NEEDED IMPROVEMENTS IN DIsTRIBU- 
TION SystEmMs, by Lee Boyer, Consoli- 
dated Power & Light Co. Stanley Sickle 
and Clifford Spilker, Students, outlined 
their experiences during the past summer 
on construction work with the American 
Tel. & Tel. Co. November 19. Atten- 
dance 34. 


University of Southern California 
Lecture on Tur TRAILS OF THE HicH 
Sierra, by Professor N. C. Clark, illus- 
trated. November 29. Attendance 45. 
Lecture by Professor N. C. Clark on the 
region near and including Yosemite 
Valley. November 5. Attendance 37. 


At- 


Films—‘‘Blasting the Water Ways of — 


America,” and “Hydroelectric Power 
Production in the New South.’”? Novem- 
ber 12. Attendance 34. 

InpustriaL Ligutine, by Willard 


Bausman, Holophone Illuminating Co. 
November 19. Attendance 31. 
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Buinp LANDING oF AEROPLANES, by 
Walter Weis, Student. December 3. 
Attendance 25. 


Southern Methodist University 


Professor H. F. Huffman, Counselor, 
outlined the aims and activities of the 
Institute. Election of officers as follows: 
F. H. Gable, Chairman; I. Frauman, 
Vice-Chairman; Porter Lindsley, Jr., 
Secretary-Treasurer. October 15. At- 
tendance 37. 


UNDERGROUND DISTRIBUTION SYSTEM 
OF THE DauuaAs PowER & Licut Co., by H. 
H. Robinson of the same company. Illus- 
trated. November 12. Attendance 30. 

DEMONSTRATION OF A SHORT-WAVE 
SENDING Smt, by D. J. Tucker, Student; 

DEMONSTRATION OF A THERMOCOUPLE, 
by R. L. Allen, Jr.; 

LABORATORY EXPERIMENTS WITH 
TRANSFORMERS, by Carlos Burnett, 
Student. Joint meeting with the Dallas 
Section. November17. Attendance 80. 


Stanford University 


EK. A. Crellin, Vice-Chairman, San 
Francisco Section, A. I. EK. E., discussed 
plans for closer relationship between the 
Branches and the Section. Professor 
T. H. Morgan, Counselor, outlined the 
new by-laws concerning Student enrol- 
ment. October 21. Attendance 17. 

ABRONAUTICAL RapIO COMMUNICATION, 
by Eugene Sibley, reviewed by Robert 
Triplett, Student; 

Revay Mererine, by D. A. Murray; 

A New SystTEM oF SPEED CONTROL FOR 
A-C. Morors, by A. M. Rossman, 
reviewed by VY. Siegfried, Chairman; 

G. S. Kimball, Student, described the 
new equipment being installed in the 
Electrical Engineering Laboratory. No- 
vember 25. Attendance 15. 


Syracuse University 


Trouuey Busss, by E. W. Schweitzer, 
Student; 

Automatic TRAIN ContTrRoL, by D. W. 
Phelan, Student. November 14. Atten- 
dance 25. 

RecorDING oF Sounp Picrures, by 
M. J. Kraska, Student; 

Arrport Ligutine, by C. R. Anderson, 
Student. Illustrated. | November 21. 
Attendance 25. 

Two illustrated lectures presented as 
follows: Tur Evouurion or THE TRANS- 
FORMER, and 50,000 Ky-a. SyncHRONOUS 
ConpgEnsEers. December 5. Attendance 
Dai 


University of Tennessee 

Get-Together Meeting. December 2. 
Attendance 52. 
Texas A. & M. College 


Exvecrric SHocx, by H. A. Eddins, 
Student; 


RESUSCITATION FROM ELECTRIC SHOCK, 
by J. A. Shellberg, Student. November 
11. Attendance 60. 


Texas Technological College 


Dean W. J. Miller, Counselor, and 
Walter Burns, Chairman, outlined the 
aims and purposes of the Institute. 
Committee appointments announced. 
October 8. Attendance 19. 

Film—‘The Conowingo Hydraulic 
Dam.” November 7. Attendance 14. 

Ture ADAPTING OF ELECTRICITY TO 
Ral~rRoaps AND LarGE Suips, by Wm. 
Walker, Student; 

Tuco (a large generating plant which 
is nearing completion), by Hubert J. 
Allen, West Texas Utility Co. November 
19. Attendance 50. 

Inspection trip to the new power plant 
of the Texas Utility Co. November 25. 
Attendance 35. 


University of Texas 


BorteR Frrep-Watrer Conrrou, by 
C. A. Glover, Student. November 13. 
Attendance 18. 


University of Utah 


New DrveLopMEentTs IN HyDROELEC- 
Tric Puants, by L. E. Painter, Student; 

THe RELATIONSHIP BETWEEN THE 
Big Oren Arr Mine at BINGHAM, 
Urau, AND Execrriciry, by Ray Bohne, 
Student. October 28. Attendance 21. 

Film—‘‘From Mine to Consumer.” 
December 2. Attendance 24. 


University of Vermont 


WestincHouse Merruop or FRzE- 
QUENCY ConTRoL, by P. H. Thomas, 
Student; 

Tuer Smtsyn Motor, by M. L. Joslin, 
Student. November 18. Attendance 27. 

Films as follows: ‘‘Blasting the Water 
Highways of America,’ ‘‘Building New 
York’s Newest Subway,’ ‘Driving the 
Cascade Tunnel,’ and ‘Hydroelectric 
Power Production in the New South.” 
Joint meeting with the A.S.M.E. 
December 3. Attendance 60. 


Virginia Military Institute 


ImproveD LicHTING oN Our Hiau- 
ways, by Mr. Ould, Student; 

InpustrRy’s TRIBUTE TO GEORGE WEST- 
INGHOUSE, by Mr. Woodson, Student; 

RaitroapD ELecrrirication, by Mr. 
Moore, Student; 

Tun Taking PictuRE APPARATUS IN 
J. M. Hatt, by Mr. Stokes, Student; 

Low Cosr or Construction, by Mr. 
Welch, Student. October 16. Atten- 
dance 47. 

An account of the activities of the 
District Meeting held in Louisville was 
given by C. G. King, representative of 
the Branch. December 4. Attendance 
47. 
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Virginia Polytechnic Institute 
Professor C. Lee, Counselor, and R. E. 
McDaniel, A. B. Pritchard, and E. L. 
Rowell, Students, outlined the activities 
of the District meeting held in Louisville. 
November 25. Attendance 17. 


SreinmeE'z, by R. C. Hoffman, Student; 

Sounp REPRODUCTION, WHrSTERN 
Execrric Mrruop, by W. J. Pritchard, 
Student; 


Economy AND THE ENGINEER, by C. V. 
Burgess, Student. Professor C. Lee, 
Counselor gave a talk on some of the 
activities of the Institute. December 4. 
Attendance 42. 


University of Virginia 


DEVELOPMENT oF SHORT-WAVE Rapio 
Communication, by W. B. Campfield, 
Student; 

DEVELOPMENT OF Broapcast Rapto, 
by G. B. Miller, Student. Short talk by 


Professor W. S. Rodman, Counselor. 
November 7. Attendance 16. 
Washington State College 

Film—‘An_ Electrical Travelogue.” 


November 12. Attendance 36. 


Harry Skaglund, Student, outlined a 
trip he took to Diablo Dam, near Seattle, 
last summer. Committee chosen to make 
arrangements for the A. I. EK. EK. banquet. 
November 25. Attendance 16. 


University of Washington 


SwiITcHBOARD HQuipMENT, by James 
MacDougal, Roller Smith Co., illustrated 
withslides. November 6. Attendance 20. 

Tue Powrr Company’s Goat, by P. L. 
Morton, Student. November 13. At- 
tendance 23. 


Washington University 


by Richard O- 
November 6. At. 


Rapio SERVICING, 
Denning, Student. 
tendance 26. 

ELecrricaL CoMMUNICATIONS, by J. C. 
Rathman, Postal Telegraph Co. Film— 
“Under the Seven Seas.’’ November 20. 
Attendance 17. 


University of Wyoming 


RECTIFIERS USED IN Rap1Io APPARATUS, 
by Floyd Wickencamp, Student; 

Errect or Anti-Knock Compounps 
on Furuts Usep 1n INTERNAL ComBus- 
TION ENGINES, by Vincent Bowles, Stu- 
dent. Joint meeting with the A. S. M. E. 
November 4. Attendance 17. 

Evecrric Fisu, by E. Hemenover, 
Student; 

A New Meruop or Removine ScaLe 
AND CoRROSION FROM STEEL, by J. 
Sillasen, Student; 

PowER FROM THE OcEAN, by C. 
Horton, Student. November 18. At- 
tendance 11. 


January 1931 


Yale University 


ADVANTAGES AND DISADVANTAGES OF 
Houping Corporations, by R. A. 
Hockley, Student; 

REGULATION or HoLtpING Compantzs, 
by E. R. Eberle, Student; 

Tur GENERAL HWLEctRIC UNEMPLOY- 


MENT INSURANCE Puan, by L. A. Autuori, 
Student. November 18. Attendance 
133 

Power System Srapiuiry, by Profes- 
sor G. C. Dahl, Massachusetts Institute 
of Technology. November 25. Atten- 
dance 42. 


ES Pee Notes 


Of the Engineerint Societies ESA bot Service 


Positions Available 


SALES ENGINEER, who has had experience 
selling resistance units and rheostats for indus- 
trial and radio applications. Apply by letter 
giving experiencein full. Headquarters, Middle 
West. W-2120. 


a 


Men Available 


ELECTRICAL ENGINEER, college gradu- 
ate, good character. Approximately 13 years’ 
practical experience divided as follows: 9 months’ 
clerical work, 6 months maintenance and switch- 
board operating in high tension power plants, 
12 years’ detailed and general engineering of low 
voltage power plants. C-8328. 


1930 GRADUATE ELECTRICAL ENGI- 
NEER, Rensselaer Polytechnic Institute. Ten 
months’ experience with sound picture industry; 
five months’ thesis experience investigating 
acoustics of broadcasting studio, miscellaneous 
experience servicing radio receivers. Location, 
New York City district. Available short 
notice. C-8407. 


ELECTRICAL SUPERINTENDENT OR 
FOREMAN, 12 years’ experience taking charge; 
can handle any size job or jobs. Sober, reliable 
and industrious. Bestofreferences. O-8464. 


1929 GRADUATE, American, E. E. degree: 
14 months on General Electric Test Course. 
Interested in research; vacuum tube application 
work. Experience covers above, also testing 
all types of electrical equipment. C-1879. 


ENGINEER, EXECUTIVE, B. S. degree; 
20 years’ experience in engineering, contracting 
and purchasing, desires permanent connection 
with large industrial company or as a local 
representative. Location, New York City. 
B-5050. 


_ ELECTRICAL ENGINEER, 27. Expe- 
rience includes: Westinghouse oscillograph opera- 
tion; raw material inspection; pump, boiler and 
steam turbine tests; electrolysis survey of sub- 
way cables; electrical construction in finished 
buildings. Laboratory work preferred in Met- 
ropolitan area. O-8424. 


GRADUATE ELECTRICAL MECHANI- 
CAL ENGINEER, 36, desires connection with 
public utility, industrial firm in power station 
operation as engineer, assistant to superinten- 
dent or engineer. Ten years’ experience power 
plant test, operation, design, construction, 
maintenance. Three years electrical engineer 
for industrial concern. Two years assistant to 
power engineer. B-8379. 


1930 GRADUATE ELECTRICAL ENGI- 
NEER, 22. Experience: six months in boiler- 


testing gang, three months testing centrifugal 


57 Post St. 
San Francisco 
N. D. Cook, Manager 


AINTAINED by the national socie- 

ties of civil, mining, mechanical, and 
electrical engineers, in cooperation with 
the Western Society of Engineers, Chicago, 
and the Engineers’ Club of San Francisco. 
An inquiry addressed to any of the three 
offices will bring full information concern- 
ing the services of this bureau. 


Men Available.—Brief announcements 
will be published without charge; repeated 
only upon specific request and after one 
month’s interval. Names and _ records 
remain on file for three months; renewable 
upon request. Send announcements direct 
to Employment Service, 31 West 39th 
Street, New York, N. Y., toarrive not later 


ENGINEERING SOCIETIES EMPLOYMENT SERVICE 


205 West Wacker Drive 
Chicago 
A. K. Krauser, Manager 


than the fifteenth of the month. for forwarding. 


31 West 39th St. 
New York 
W. V. Brown, Manager 


Opportunities.—A weekly bulletin of 
engineering positions open is available to 
members of the cooperating societies at a 
subscription of $3 per quarter or $10 per 
annum, payable in advance. 


Voluntary Contributions.—Members 
benefiting through this service are invited 
to assist in its furtherance by personal con- 
tributions made within 30 days after place- 
ment on the basis of 1.5 per cent of the 
first year’s salary. 


Answers to Announcements.— 
Address the key number indicated in 
each case and mail to the New York office, 
with an extra two-cent stamp enclosed 


i 


water pumps, one year maintaining test equip- 
ment in radio receiver manufacturing plant. 
Prefers work in radio, sound reproduction, or 
communication; however, will be interested in 
other work. Location, preferred in or near 
New Jersey. C-8452. 


ELECTRICAL ENGINEER AND EXECU- 
TIVE, married; 20 years’ experience in electric 
distribution and maintenance problems. De- 
sires position in Kast or South with public utility 
company. Available immediately. C-7700. 


ELECTRICAL. ENGINEER, 28, single, 
B. 8S. in E. E. 1924. Six years’ experience large 
public utility in utility economics including 
water power values, financial, load forecasts, 
power studies, studies of system development, 
rate studies, unit costs, research work, general 
matters of financial, economic nature; desires 
position, public utility, industrial concern. 
Location, preferably South. C-6985. 


GRADUATE ELECTRICAL ENGINEER, 
34, married, desires connection with future. 
Experienced in power and substation work, 
investigations, estimates, specifications, design 
and construction, control and relay work, related 
calculations, investigation of system conditions 
in connection with expansion and load additions. 


Industrial substations. Foreign languages. 
U. S. Citizen. Location, United States or 
Foreign. B-6560. 


ENGINEER, with sales experience over a 
wide territory and experienced in electrical, 
mechanical and rubber industries in develop- 
ment laboratory and production. Offers his 
services. B-7829. ¥ 


SALES ENGINEER, 27, single, graduate 
engineer. Hngineering and sales experience of 
five years with leading control manufacturer. 
Desires position with sales department of an 
electrical concern or motor-control specialist for 
a fast growing electrical jobbing house. C-8390. 


ELECTRICAL AND ILLUMINATING 
ENGINEER, 41, married; 23 years’ experience, 
wireman to superintendent, estimator and 
engineer, instructor in applied electrical engi- 
neering in technical school. Experienced wiring 
power stations, commercial and industrial build- 
ings. Five years’ engineering for architects, 
writing specifications and designing electrical 
installations for office buildings, hotels, hospi- 
tals, industrial buildings. C-8460. 


GRADUATE ELECTRICAL ENGINEER, 
30. Two years’ railroad shop and power plant 
experience, 434 years’ large eastern railroad 
electrical engineer’s office, drafting and design, 
appraisal electrical and power plant machinery, 
investigation and reports of engineering projects. 
Nineteen months electrician, U. 8S. Shipping 
Board diesel and diesel-electric motorships. 
Speaks Spanish. C-8160. 


ELECTRICAL ENGINEER, 32, married, 
B. S. Nine years with large public utility. 
Six years power station and substation design 
and layout, including purchase of equipment and 
materials. Three years cable inspector and 
tester. Three years’ practical field experience. 
Four years’ clerical and executive experience. 
Location, Metropolitan, New York. B-3698. 


ELECTRICAL ENGINEER, married, 35. 
Several years with design, construction corpo- 
ration on electrical design, construction, starting 
up, and specifications, covering large power 
plants, industrial electric drives and auxiliaries. 
Several years with large manufacturer of 
electrical equipment, designer, switching, con- 
trol, general engineer. Experience writing 
reports and some in technical paper writing. 
B-3172. 


ELECTRICAL DESIGNER, age 38, mar- 
ried. Fourteen years’ public utility experience, 
five different corporations, power plant, switch- 
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ing station, substation, both indoor and outdoor. 
Desires connection with public utility or indus- 
trial organization. Available now. Location 
preferred, East. ©-8490. 


RECENT GRADUATE ELECTRICAL 


ENGINEER, married, age 24. Location, 
Northern United States. Available now. C- 
7975. 

ELECTRICAL ENGINEER, graduate 


Georgia Technology 1930, cooperative plan. 
Worked alternate months, five years substation 
maintenance and office. 


GRADUATE ELECTRICAL ENGINEER, 
American, 31, married; eight years’ public 
utility experience, hydroelectric developments, 
high-tension switching stations and distribution 
substations complete engineering design and 
supervision of several major developments in the 
United States and in South America; seeks per- 
manent connections, Speaks, German and Span- 
ish. C-8470. 


SALES ENGINEER, 33, married, Chilean 
Technical graduate, Westinghouse graduate 
students course. One year University of Penn- 
syivania; seven years of actual sales work in 
Mexico and Chile with Westinghouse. Speaks 
Spanish and English fluently. Desires loca- 
tion in utility or manufacturing company. 
Location, immaterial. Available immediately. 
C-8524. 


GRADUATE, 1929 with B. S. in electrical 
engineering, 23, desires position with railway or 
public utility company. One year Westing- 
house student course and has some diagram 
experience. Location, Middle West or Pacific 
Coast preferred. C-8523. 


MECHANICAL-ELECTRICAL ENGI- 
NEER, with 15 years’ experience in layout, 
construction and operation of industrial plants, 
seven years’ design of power plants, five years’ 
machine design, 2 years’ machine shop practise, 
engineering college graduate. Desires position 
as engineer, chief draftsman or in similar capac- 
ity. Availableimmediately. B-2492. 


GRADUATE ELECTRICAL ENGINEER, 
single, 31, solicits inquiries. Nine years’ experi- 
ence design of power stations, substations and 
industrial plants, also outdoor substations. 
Worked with Westinghouse in Pittsburgh and 
New York Edison Company. Speaks and 
writesGerman. Knowledge of French, Spanish. 
Will locate anywhere. Available immediately. 
First-class references. C-2522. 


ENGINEER, ELECTRICAL, B. S.-E. E. 
Over 20 years’ experience on power plants, 
substations and industrial plants. Ten years’ 
experience on power plants, substations and 
industrial plants. Ten years’ as designer and 
checker; ten years’ as assistant electrical engi- 
neer, covering specifications, supervision of 
design, purchase of equipment, estimates, con- 
sultation, correspondence, etc. Available now. 
Will accept any reasonable offer. C-3785. 


FIRST-CLASS TROUBLE SHOOTER 
wants work at once. Eight years in public 
utility and industrial plants. I. C. S. graduate 
in HE. E. and associate A. I. E.E. O-8522. 


RADIO ENGINEER, B. S. in EH. E., 23, one 
year in general radio research laboratory. One 
year as design engineer with radio-receiver 
manufacturer. Desires position of similar 


* character in laboratory of receiver manufacturer 


C-8521. 


TRANSMISSION AND DISTRIBUTION 
ENGINEER, desires position in tropical cli- 
mate. Now superintendent of a tramway in 
City in Brazil. Experienced in transmission of 
Irish nationality, speaks Portuguese. Holds 
first-class diploma Foradoz House, Graduate 
J.E.E. C-8519. 


or allied electrical activity. 


ELECTRICAL ENGINEER, graduate 
Georgia Tech. 1930, cooperative plan. Worked 
alternate months, five years’ substation main- 
tenance and office engineering. Rebuilding 
transformers, switches, lightning arresters, work 
with electric furnaces, rectifiers, motors, etc. 
Checking and mapping distribution systems, 
work orders. Single, excellent physical condi- 
tion. Desires position, preferably with public 
utilities. Location, immaterial. C-7847. 


ELECTRICAL-MECHANICAL ENGI- 
NEER, executive; 23 years’ diversified experi- 
ence as an engineer and executive in industrial 
plant equipment and operation. Particularly 
successful in present connection along lines of 
mechanical plant improvement and in obtaining 
employee cooperation through personnel train- 
ing. Can refer freely to each connection held. 
C-7839. 


SUPERINTENDENT, married, 42; 20 years’ 
experience in electrical construction of power 
plants, automatic railway substations and mer- 
cury arc rectifiers. Desires connection with 
public utility or large manufacturing company. 
Available because company discontinued con- 
struction. C-8520. 


SUPERINTENDENT, general foreman or 
field engineer for construction company or 
utility, (electric, gas, or water) on construction, 
maintenance or operating. Young, energetic, 
ability and experience handling large crews and 


jobs of many details. Good organizer. B-9380. 
ELECTRICAL ENGINEER, graduate 


Union College, 1924, age 28, married, good 
appearance, 15 months General Electric Test 
Course. Four years’ public utility operation; 
15 years’ noncommercial radio experience. 
Location, East. Available at once. C-4182. 


ELECTRICAL ENGINEER, B. S. degree, 
33, Westinghouse sales course, 15 months sales 
assistant, three years technical advertising, four 
and one-half years development, sales, surveys 
on oil-electric locomotives. Executive ability. 
Desires sales position electric traction or indus- 
trial electrical equipment; or engineering with 


railroad electric-traction department. Refer- 
ences. Location will consider. C-7545. 
GRADUATE ENGINEER with § strong 


theoretical background. Extensive practical 
experience in public relations, valuation, rate- 
making, special economic studies, investigations 
and research. Well qualified as a junior execu- 
tive for large industrial or public utility corpora- 
tion, or director of research special investigations 
or publicitiy. Now engaged as executive. 
Available on reasonable notice. O-6733. 


GRADUATE ELECTRICAL ENGINEER, 
34; power-house, railroad shop, _ steel-mill 
electric operation, repair and test experience; 
power-plant, substation, railroad electrification 
design; posted on economic and financial funda- 
mentals and statistics; six languages. Valuable 
to management, financial, industrial organiza- 
tion. C-6952. 


ELECTRICAL ENGINEER, 36 experienced 
in every phase of construction and maintenance 
(including South America), central stations, 
substations, inspections, tests, distribution sys- 
tems, pole lines; one year operating. Desires 
position at home, or abroad, will represent 
manufacturer in Brazil; elsewhere considered. 
Languages, English, French, Portuguese, work- 
ing knowledge Spanish, German, Italian. Best 
references. Available immediately. O-2021. 


ADVERTISING-ELECTRICAL ENGI- 
NEER, 38, extensive and varied career, chiefly 
in executive capacities. Author of technical 
articles. Desires opportunity in advertising 
with either agency, publishing house or sales 
counsel. Initial salary secondary, where engi- 
neering background, wide acquaintanceship, 


Electrical Engineering 


originality, ability to analyze, and proper per- 
sonality, may be capitalized. B-9079. 


GRADUATE ELECTRICAL ENGINEER, 
B. S. degree, single, 24. Desires position along 
lines of design, development, or experimental 
work in industrial, railway electrification, or 
utility fields. Two years’ General Electric 
test. Available now. Location, East or Mid- 
dle West. OC-4583. 


ENGINEER, E. E. degree, age 30, married. 
Wide experience in layout, design and research of 
small electrical parts, radio, motion picture and 
sound system apparatus. Desires position in 
laboratory or drafting room. A-1 references. 
Available immediately. Location, New York. 
B-5138. 


ELECTRICAL ENGINEER, 32, married. 
Nine years’ general testing and development 
experience including railway equipment, with 
exceptional practical knowledge of power mer- 
cury arc rectifiers. Desires position in test or 
operating departments, of public utility or elec- 
tric railroad, South, East or Chicago. C-7875. 


ELECTRICAL ENGINEER, 36, single, 
European education, North Ameircan training, 
good executive, 9 languages. Eight years’ 
experience construction, maintenance, operation 
large public utility plants. Seven years sales, 
various branches. Expert in exports and 
government supplies. Traveled over the world. 
Adaptable to any country, climate. Available 
now. Desires positionabroad, C-8351. 


ELECTRICAL ENGINEER, 24, married. 
Desires engineering work. Has had experience 
with oscillographs and radio. Holds second 
grade commercial wireless operators license. 
Has public utility test experience. Also sur- 
veying experience. Personal interview desired. 
C-3035. 


SALES AND EXECUTIVE ENGINEER, 
trained at Worcester Polytechnic Institute. Six 
years’ sales experience; straight sales engineering, 
jobbing sales, sales promotion and management. 
Has contacted with electrical and mechanical 


Nilomebersiniys 


companies. Traveled East, Middle West, 
South. Well acquainted with New England, 
C-5431. 


GRADUATE ELECTRICAL ENGINEER, 
26, one year’s experience large public utility, 
power engineer, 114 years research department 
large manufacturing company, Experienced, 
design of electromagnetic appliances, mechanical 
design and equipment layouts. Drafting experi- 


ence. Best references. Ability to handle men, 
Desires connection, public utility, motor or 
industrial control manufacturing. Available 
two weeks’ notice. C-7737. 
ELECTRICAL-MECHANICAL ENGI- 


NEER with extensive and mature experience 
in the United States and foreign fields would like 
a connection where his knowledge and experience 
would be of most benefit, design, specifications, 
estimates construction, superintendence of 
operation power and industrial plants, engineer- 
ing correspondence, engineering sales—whatever 
youneed. O-408. 


GRADUATE ELECTRICAL ENGINEER, 
age 29, married. Five years’ practical experi- 
ence construction and maintenance work. 
C-8539. 


SUPERINTENDENT of distribution, 43, 
married. Electrical and industrial manage- 
ment. Twenty years’ electric utility operat- 
ing experience, in engineering, construction, 
operation, maintenance of distributing and 
transmission lines, substations, first aid and 
educational work. Has sufficient public utility 
operating experience to qualify for position of 
superintendent. Demonstrated record of execu- 
tive ability. C-8411. 


ELECTRICAL ENGINEER, graduate, E. E. 
degree, 28, married. Three years’ experience, 
relays, relay studies large electric power and 
light utility, operating New York City. Three 
years’ testing, design and development work on 
new electrical appliances and materials 
Experience includes considerable outside con- 
tact leading electrical manufacturers. Available 
immediately. Location, New York City. 
B-8793. 


Applications 
for Election 


Applications have been received by the Sec- 
retary from the following candidates for election 
to membership in the Institute. Unless other- 
wise indicated, the applicant has applied for 
admission as an Associate. If the applicant has 
applied for direct admission to a grade higher 
than Associate, the grade follows immediately 
after the name. Any member objecting to the 
election of any of these candidates should so 
inform the Secretary before January 31, 1931. 


Adams, E. C., Pacific Tel. & Tel. Co., Portland, 


Ore. 

Allen, C. S., General Electric Co., Schenectady, 
ING YS 

Altstadt, A. O., T. M. E. R. & L. Co., Milwau- 
kee, Wis. 


Anderson, W. A., United Electric Lt. & Pr. Co., 
New York, N.Y. 

Aranda, F. T., J. F. Azcarate 8. en C., Mexico 
City, Mex. 


January 1931 


Arzadon, F. 8., 27 W. Superior St., Chicago, Il. 


Atkinson, F. W., General Electric Co., Sche- 
nectady, N. Y. 

Atlee, Z., General Electric Co., Schenectady, 
INS Ye 

Baily, L. W., General Electric Co., Philadelphia, 
Pa. 

Baker, R. A., Public Service Elec. & Gas Co. of 
N.J., Hackensack, N. J. 

Barrett, W. J., (Member), N. J. Bell Tel. Co., 
Newark, N. J. 

Bazley, W. J., Jr., Southern New England Tel. 
Co., Stamford, Conn. 

Beeman, D. L., General Electric Co., Philadel- 
phia, Pa. 

Belknap, M. M., Iowa Railway & Light Corp., 
Perry, Ia. 

Berry, W. J., General Electric Co., Erie, Pa. 

Bishop, 8S. J., American Tel. & Tel. Co., Hart- 
ford, Conn. 

Bogdanowski, J. W., Brooklyn Edison Co., 
Brooklyn, N. Y. 

Booth, D. M., Cia. Hydroelectrica Guanajua- 
tense, S. A., Mexico City, Mex. 


Borden, A. O., Portland General Electric Co., 
Portland, Ore. 

Boyd, G. G., Public Service Co. of No. IIL, 
Evanston, Ill. 

Bradford, H. E., Westinghouse Elec. & Mfg. 
Co., Sharon, Pa. 

Bramhall, F. B., Western Union Telegraph Co., 
New York, N. Y. 

Brant, T. J., Box 427, Whitby, Ont., Can. 

Brazil, O., West Coast Power Co., Shelton, 
Wash. 

Brotz, A. J., Howell Electric Motors Co., 
Howell, Mich. 

Browne, H. L., (Member), Western Union 
Telegraph Co., New York, N. Y. 

Browning, G. H., (Member), Doble Engineering 
Co.; National Co., Winchester, Mass. 

Brune, O., Mass. Inst. of Technology, Cam- 
bridge, Mass. 

Bugg, V. M., (Member), 
Corp., New York, N. Y. 

Burn, E. M., General Electric Co., Bridgeport, 
Conn. 

Burner, G. I., Pennsylvania Railroad, Philadel- 
phia, Pa. 

Byrne, J. J.. General Electric Co., Lynn, Mass. 

Cameron, H. J., General Electric Co., Fort 


General Research 


Wayne, Ind. 

Cassidy, E. C., Reading Railroad Co., Philadel- 
phia, Pa. 

Cerow, J. A., Jr., Brooklyn Edison Co., Brook- 
lyn, N. Y. 

Churchman, A. C., General Electric Co., Fort 
Wayne, Ind. 

Cobb, W. O., Public Service Co. of Okla., Tulsa, 
Okla. 

Cockrel], E. A., T. M. E. R. & L. Co., Milwau- 
kee, Wis. 

Collins, A. K., F. W. Glassel Co., New York, 
IN See 


Connor, W. E., Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

Coulter, C. C., General Electric Co., Schenec- 
tady, N. Y. 

Coursey, R. W., Oklahoma Gas & Electric Co., 
Oklahoma City, Okla. 

Cowles, L. G., Bell Tel. Laboratories, New 
York Ns Yi 

Crampton, R. E., Central Public Service Co., 
Houghton, Mich. 

Crawford, D. M., Brooklyn Edison Co., Brook- 
lyn, N.Y. 

Crawford, J. M., Shawinigan Water & Power 
Co., Montreal, Que., Can. 

Croswell, R. A., Radio Service, Farmington 
Falls, Me. 

Daiger, G. P., Johns Hopkins University, Balti- 
more, Md. 

Dannacher, C. W., Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 

Darling, G., Vancouver Technical 
Vancouver, B. C., Can. 

Dasha, L. B., New York Central Railroad Co., 
New York, N. Y. 

Davidson, R., Big Four Railway, Indianapolis, 
Ind. 

Davis, F. A., (Member), Telephone Bond & 
Share Co., Kansas City, Mo. 

deMars, P. A., (Fellow), Tufts College, Boston, 
Mass. 

Demas, G. N., Western Union Telegraph Co., 
New York, N. Y. 

Deming, P. 8., Oklahoma Gas & Electric Co., 
Seminole, Okla. 

Denton, S. M., U. 8. Bureau of Reclamation, 
Denver, Colo. 

Detwiler, F. T., Stevens Inst. of Technology, 
Hoboken, N. J. 


Deyoe, G. M., Jr., Bell Telephone Laboratories, 
New York, N. Y. 


Diaz G., E., Empresa Telef. Ericsson, Mexico 


School, 


City, Mex. 

Donatic, E. F., Republic Steel Corp., Chicago, 
Il. 

Dowell, M. F., General Electric Co., Bridge- 
port, Conn. 
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Duke, A. M.,. Union Electric Lt. & Pr. Co., 
St. Louis, Mo. 

Ebbler, F. W., Union Electric Lt. & Pr., Co., 
St. Louis, Mo. 

Eberhard, J. J., General Electric Co., Schenec- 
tady, N. Y. 

Edmunds, W. M., University of Arizona, Tuc- 
son, Ariz. 

Ehrmeyer, W. J., Commonwealth Edison Co., 
Chicago, Ill. 

Ellenberger, W. J., United States Bureau of 
Standards, Washington, D.C. 

Ellis, H. E., Westinghouse Elec. & Mfg. Co., 
East Springfield, Mass. 

Endicott, W., General Electric Co., Minneap- 
olis, Minn. 

Eppley, M., (Member), 
Inc., Newport, R. I. 

Fesperman, H. D., Tallassee Power Co., Badin, 
No. Car. 

Ficken, R. J., Engineering School of Milwaukee, 
Milwaukee, Wis. 

Fisher, S., Allis-Chalmers Mfg. Co., West Allis, 
Wis. 

Flynn, A. T., General Electric Co., Bridgeport. 
Conn. 

Forsyth, H. D., Appalachian Electric Power Co., 
Lynchburg, Va. 

Framme, R. J., Bell Tel. Laboratories, 
York, N.Y. 

Frankenfield, M. W.. 
Philadelphia, Pa. 

Fredendall, B., National Broadcasting 
New York, N.Y. 

Fretz, O. G., Southwestern Bell Tel. Co., Okla- 
homa City, Okla. 

Fruhner, E. T., American Tel. & Tel. Co., New 
York, N.Y. 

Fuller, L., Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

Gallup, R. K., R. C. A. Communications, Inc., 
Rocky Point, N. Y. 

Gardner, J. B., Cincinnati & Suburban Bell Tel. 
Co., Cincinnati, Chio 

Gehrke, J. W., Dayton Pr. & Lt. Co.; Union 
Gas & Elec. Co., Dayton, Ohio 

Gilbert, D. C., New Jersey Bell Tel. Co., New- 


Eppley Laboratory, 


New 
General Electric Co., 


Co., 


ark, N. J. 

Gill, R. L., Public Service Co. of No. Ill., Wau- 
kegan, Ill. 

Goulding, H., New York Edison Co., New York, 
INGA: 


Gowans, F. D., General Electric Co., Erie, Pa. 

Graf, J. J., (Member), D. L. & W. R. R., Scran- 
ton, Pa. 

Granbois, K. J., Penna. Water & Power Co., 
Holtwood, Pa. 

Gray, A. W., R. C. A. Communications, Inc., 
Bolinas, Calif. 

Greenwood, J., 507 West St., New York, N. Y. 

Grueter, F. J., National Electric Light Associa- 
tion, New York, N. Y. 

Gunther, E. T., General Cable Corp., Dallas, 
Tex. 

Hall, G. O., General Electric Co., Schenectady, 
Ine Gs 

Hamilton, R. W., Dominion Electric Protection 
Co., Montreal, Que., Can. 

Hammett, C. E., University of Nebraska, 
Lincoln, Nebr. 

Hammond, H. K., Metropolitan Edison Co., 
Reading, Pa. 

Handley, W. H., United Engineers & Construc- 
tors, Inc., Philadelphia, Pa. 


HUango, J. W., Duke-Price Power Oo., Isle 
Maligne, Que., Can. 

Hanson, D. H., General Electric Co., Fort 
Wayne, Ind. ; 

Hayes, V. J., Conn. Light & Power Co., Water- 
bury, Conn 

Hays, D., (Member), General Electric Co., 


Bridgeport, Conn. 

Hearson, L. T., American Tel. 
Chicago, Ill. 

Hickey, J. P., Cincinnati & Suburban Bell Tel. 
Co., Cincinnati, Ohio 


& Tel. Co., 


80 


Hill, L. W., (Member), Southern Bell Tel. & Tel. 
Co., Atlanta, Ga. 

Hillis, H. F., Worcester Polytechnic Institute, 
Worcester, Mass. 

Hinz, H., D. L. & W. R. R., Hoboken, N. J. 

Hivelv, M. W., General Electric Co., Pittsfield, 
Mass. 

Hoffman, H., (Member), Erikson Electric Co., 
New York, N. Y. 

Holdaway, V. L., Bell Telephone Laboratories, 
New York, N. Y. 

Hoop, J. G., Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

Hornberger, F. W., Commonwealth Edison Co., 


Chicago, Il. 

Howells, T., Jr., General Electric Co., Sche- 
nectady, N. Y. 

Huggins, A. H., Weirton Steel Co., Weirton, 
W. Va. 


Hutchins, B. M., Penna. Power & Light Co., 
Allentown, Pa. 

Hyatt, W. R., Hydro Electric Power Comm. of 
Ontario, Toronto, Ont., Can. 

Ingram, A. G., Illinois Steel Co., South Chicago, 
Tl. 

Irvine, T. F., (Member), Indiana Bell Tel. Co., 
Indianapolis, Ind. 


Jaffe, J. J., 118 Providence St., Worcester, 
Mass. 

Johnson, B. W., Western Union Tel. Co., New 
Ori Ne Ys. 


Jones, V. B., Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

Karageorges, G. P., 1037 Berwyn Ave., Chicago, 
Ill. 

Khanna, M. L., Engineering School of Mil- 
waukee, Milwaukee, Wis. 

Koerner, E. A., General Motors Radio Corp., 
Dayton, Ohio 

Larson, L. M., U.S Navy, U. S. S. Lexington, 
San Pedro, Calif. 

Lawaetz, F. O., F. L. Smith & Co., New York, 
IN Ye 

Laws, H. S., General Electric Co., Schenectady, 
IN| DY. 

Leach, J. L., National Electric Light Associa- 
tion, New York, N. Y. 

Lear, C. M., General Electric Co., Schenectady, 
IN Ys 

Levinton, H. L., Mass. Inst. of Technology, 
Cambridge, Mass. 

Lott, E. J., New Jersey Bell Tel. Co., East 


Orange, N. J. 
Loucks, I. H., Baird Hardware Co., Gainesville, 
Fla. 


MacGregor, J. G., Canadian Utilities, Ltd., 
Calgary, Alberta, Can. 
Malkin, A., Ross & MacDonald, Inc., Montreal, 


Que., Can. 

Manning, E. W., General Electric Co., Schenec- 
tady, N. Y. 

Marr, J. S., Michigan Alkali Co., Wyandotte, 
Mich. 


Maseng, T., Byllesby Engg. & Mgt. Corp., 
Chicago, Ill. 

Massenburg, W. B., Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 
Mattson, W. W., Hartford Steam Boiler Inspec- 
tion & Insurance Co., Hartford, Conn. 
Maurer, G. P., The Falk Corp., Milwaukee, Wis. 
Maxwell, A. F., Lake Erie Pr. & Lt. Co., Fre- 
mont, Ohio 

Maynard, N. A., Associated Gas & Electric 
System, Cambridge, Mass. 

McCammon, J. W., (Member), Beauharnois 
Power Corp., Montreal, Que., Can. 

McDonald, C. J., Western Electric Co., Chicago, 
Til. 

McKinney, J. H., (Member), Dept. of Com- 
merce, Dallas, Tex. 

Mellrud, H. E., Commonwealth Edison Oo., 
Chicago, Ill. 

Menendez, R. A., Milwaukee Electric Ry. & 
Lt. Co., Milwaukee, Wis. 


Metcalfe, D., American Tel. & Tel. Co., New 
York, N. Y. 


Metz, H. E., Landers, Frary & Clark, New 
Britain, Conn. 

Mier, F. O., J. F. Azcarate S. en C., Mexico 
City, Mex. 

Miles, L. F., Station WHP, Harrisburg, Pa. 

Miller, E. H.. Kansas Gas & Electric Co., 
Wichita, Kans. 

Millmann, E. H., Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 

Mitchell, O. V., U. S. Patent Office, Washington, 


Dic: 
Morningstern, W. B., Western Electric Co., 
Kearny, N. J. 


Mowry, K. W., Allied Engineers, Inc., Grand 
Rapids, Mich. 
Mueller, R., Bell Telephone Laboratories, New 


York, N. Y. 

Murray, W. K., General Electric Co., Schenec- 
tady, N.Y. 

Newman, A. F., Ford Motor Co., Dearborn, 
Mich. 


Nordling, H. G., Alaska Juneau Gold Mining 
Co., Juneau, Alaska 

Norris, C. B., Tulane University, New Orleans, 
La. 

Orrell, H., Diehl Mfg. Co., Elizabethport, N. J. 

Overstreet, J. S., General Electric Co., Schenec- 
tady, N. Y. 

Parker, W. H., Jr., Mass. Inst. of Technology, 
Cambridge, Mass. 

Parrott, W. G., Jr., Tennessee Electric Power 
Co., Chattanooga, Tenn. 

Peterson, E. L., (Member), American Gas & 
Electric Co., New York, N. Y. 

Pfeiff, C. A., Warner Bros., Studios, Brooklyn, 
INEEYG y 

Pickslay, W. M., Jr., Allis-Chalmers Mfg. Co., 
West Allis, Wis. 

Porter, L. F., New York Edison Co., New York, 
N.Y. 

Protzman, R. E., New York & Queens Elec. 
Lt. & Pr. Co., Flushing, N. Y. 

Quirino, F., Allen-Bradley Co., Milwaukee, Wis. 

Ratzman, H. A., Wisconsin Telephone Co., 
Milwaukee, Wis. 

Record, L. E., General Electric Co., Schenec- 
tady, N. Y. 

Reed, J. F., Jr., Bell Tel. Co. of Pa., Pittsburgh, 
Pa. 

Reeves, W. O., Atlantic Refining Co., Philadel- 
phia, Pa. 

Richards, W. N., N. Snellenburg & Co., Phila- 
delphia, Pa. 

Rippere, R. O., Bell Telephone Laboratories, 
New York, N. Y. 

Robert, L. W., Jr., Robert & Co., Inc., Atlanta, 
Ga. 

Roberts, W. P., Monongahela West Penn Public 
Service Co., Fairmont, W. Va. 

Robinson, L. L., Worcester Polytechnic Insti- 
tute, Worcester, Mass. 

Roede, C. B., Sperry Products, Inc., Brooklyn, 
IN ee 

Rosti, A., Route 3, Kellerton, Ia. 

Roth, C. W., Roth Bros. & Co., Chicago, Il. 

Roush, C. G., Westinghouse Elec. & Mfg. Co., 
Kansas City, Mo. 

Rummel, G. A., Jr., Chicago Surface Lines, 


Chicago, Ill. 

Russell, A. W., Buckeye Cotton Oil Co., Mem- 
phis, Tenn. 

Russell, W. F., Hall & Connolly, Inc., New 
York, Ni Ye 

Sailer, L. R., Columbia University, New York, 
Nis Wie 

Saylor, E. R., General Electric Co., Schenec- 
tady, N.Y. e 

Scheuerman, E. W., Pillar Electric Co., Chicago, 
Il. 

Schmidt, P. C., New York Edison Co., New 
York, N. Y. 

Scoville, M. E., General Electric Co., Schenec- 
tady, N. Y. 

Shafer, A. J., Wisconsin Pr. & Lt. Co., Madison, 
Wis. 


Shaw, J., 304 Denton Ave., Lynbrook, N. Y. 


Electrical Engineering 


Shaw, W. H., Houston Lighting & Power Co., 
Houston, Tex. 

Skipper, E. M., Locke Insulator Corp., Balti- 
more, Md. 

Smith, D. E., Oklahoma Gas & Electric Co., 
Bristow, Okla. 

Somers, F. J., Bell Telephone Laboratories, Inc., 
New York, N. Y. 

Sowers, L. K., General Electric Co., Schenec- 
tady, N. Y. 

Stay, C. A., United Electric Lt. & Pr. Co., New 
York, N. Y. 

Stiles, M. R., Bell Telephone Laboratories, 
New York, N. Y. 

Stoddard, H. E., Thomson Gibb Elec. Welding 
Co., Lynn, Mass. 

Stoker, J.. 156 N. Grant St., Lafayette, Ind. 

Stoody, R. E., Cline Electric Mfg. Co., Chicago, 
Tl. 

Sullivan, T. H., Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 

Sweet, A. L., General Electric Co., Schenectady, 


INGOY 

Swerdlow, N., General Electric Co., Philadel- 
phia, Pa. 

Taylor, R. S., Philadelphia Electric Co., Phila- 
delphia, Pa. 


Teker, J. W., General Electric Co., Erie, Pa. 

Teuscher, F. P., Hydroelectrica Guanajuatense 
S. A., Mexico, D. F., Mex. 

Theophilus, R. H., Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 

Thompson, H. M., Hollis French & Allen Hub- 
bard, Engrs., Boston, Mass. 

Thompson, P. S., General Cable Corp., Fort 


Wayne, Ind. 

Torgersen, H., New York University, New York, 
INGE 

Valier, OC. E., Jr., Southwestern Bell Tel. Co., 
St. Louis, Mo. 

Vartdal, V. K., Western Electric Co., Inc., 
Kearny, N. J. 

Vaughan, C. F., General Electric Co., Pittsfield, 
Mass. 

Viola, A. G., Wagner Electric Corp., St. Louis, 
Mo. 


Lees | 


Wall, C. T., The Northwestern Bell Tel. Co., 
Minneapolis, Minn. 

Watson, H. E., Columbia Engg. & Mgt. Corp., 
Cincinnati, Ohio 

Way, D. M., General Electric Co., Schenectady, 
INF SYS 

Webb, C. C., Armstrong Cork Co., Lancaster, 
Pa. 

Weigle, R. M., General Electric Co., Erie, Pa. 

Wheeler, L. B., Western Union Telegraph Co., 
New York, N. Y. 

Wilkins, W. G., Key Boiler Equipment Co., 
East St. Louis, Til. 

Willoch, H., Alan Wood Steel Co., Consho- 
hocken, Pa. 

Wilson, T. A., General Electric Co., Pittsfield, 
Mass. 

Winckler, R. H., Public Service Elec. & Gas Co., 
Roseland, N. J. 

Wisbon, C. B., Lake Erie Pr. & Lt. Co., Fre- 
mont, Ohio 

Wortman, W. J., General Electric Co., Schenec- 
tady, N. Y. 

Wright, O. ©., St. Louis Public Service Co., 
St. Louis, Mo. 
(Applicant for re-election) 

Wurzbach, H. A., American Tel. & Tel. Co., 
Denver, Colo. 

Total 234 


Foreign 


Federici, M. E., International Tel. & Tel. Lab., 
Inc., London, Eng. 

Gillon, E. G., University of Louvain, Louvain, 
Belgium 

Hayward, G. B., Ebro Irrigation & Power Co., 
Lerida, Spain 

Kahale, N., Tramways & Electricite de Damas, 
Damascus, Syria 

Miridjanian, N. M., Columbia Graphophone 
Co., Istanbul, Turkey 

Nakashidze, D. M., (Prince), Ford Motor Co. 
Exp., Inc., Istanbul, Turkey 

Roy, B. B., Ahmedabad Electricity Co., Ltd., 
Ahmedabad, India 

Total 7 


Institute Officers 1930-1931 


President 


(Term expires July 31, 1931) 
WILLIAM S. LEE 


Junior Past Presidents 


(Term expires July 31, 1931) 
R. F. SCHUCHARDT 


(Term expires July 31, 1932) 
HAROLD B. SMITH 


Vice-Presidents 


(Terms expire July 31, 1931) 
HERBERT S. EVANS (District No. 6) 
W.S. RODMAN (District No. 4) 
C. E. FLEAGER (District No. 8) 
E. C. STONE (District No. 2) 
C. E. SISSON (District No. 10) 


(Terms expire July 31, 1932) 
H. V. CARPENTER (District No. 9) 
G. C. SHAAD (District No. 7) 
I. E. MOULTROP (District No. 1) 
H.P.CHARLESWORTH (District No. 3) 
T. N. LACY (District No. 5) 


January 1931 


Directors 


(Terms expire July 31, 1931) 
F. C. HANKER 
E. B. MEYER 
H. P. LIVERSIDGE 


(Terms expire July 31, 1932) 
J. ALLEN JOHNSON 
A. M. MacCUTCHEON 
A. E. BETTIS 


(Terms expire July 31, 1933) 
J. KE. KEARNS 
F. W. PEEK, JR. 
C. E. STEPHENS 


(Terms expire July 31, 1934) 
A. B. COOPER 
A. E. KNOWLTON 
R. H. TAPSCOTT 


National Treasurer 


(Term expires July 31, 1931) 
W. I. SLICHTER 


National Secretary 


(Term expires July 31, 1931) 
F. L. HUTCHINSON 


General Counsel 


PARKER & AARON 
30 Broad Street, New York, N. Y. 


Local Honorary Secretaries 
T. J. Fleming, Calle B. Mitre 519, Buenos Aires, 
Argentina, S. A. 


H. W. Flashman, Aus. Westinghouse Elec. Co., 
Ltd., Cathcart House, 11 Castlereagh St., 
Sydney, N. S. W., Australia. 


Frederick M. Servos, Rio de Janeiro Tramways 
Lt. & Pr. Co., Rio de Janeiro, Brazil, S. A. 


A. P. M. Fleming, Metropolitan Vickers Elec. 
Co., Trafford Park, Manchester, England. 


A. §S. Garfield, 173 Boulevard Haussmann, 
Paris (8e), France. 
Renzo Norsa, Via Caravaggio 1, Milano 25, Italy. 


P. H. Powell, Canterbury College, Christchurch, 
New Zealand. 


M. -Chatelain, Lesnoi Polytechnic Institute, 
Apt. 27, Leningrad, U. 8S. S. R. 


Axel F. Enstrom, Ingeniorsvetenskapsakade- 
mien, Stockholm, Sweden. 


W. Elsdon-Dew, P. O. Box 4563, Johannesburg, 
Transvaal, Africa. 


GENERAL COMMITTEES 


Executive Committee 


W. S. Lee, Chairman, 535 Fifth Avenue, New 
York, N. Y. 
J. Allen Johnson, 
A. M. MacCutcheon, 
I. E. Moultrop, 


W. I. Slichter, 
Harold B. Smith, 
C. E. Stephens. 


Finance Committee 


C. E. Stephens, Chairman, Westinghouse E. & 
M. Co., 150 Broadway, New York, N. Y. 
H. P. Charlesworth, E. B. Meyer. 


Meetings and Papers Committee 


A. E. Knowlton, Chairman, Electrical World, 
10th Ave. & 36th St., New York, N. Y. 
C. S. Rich, Secretary, 33 W. 39th St., New York, 
ING 
V. Bush, W. 4H. Harrison, 
W. S. Gorsuch, C. E. Skinner, 
T. A. Worcester. 


Chairman of Committee on Coordination of 
Institute Activities, ex-officio. 
Chairmen of Technical Committees, ex-officio. 


Publication Committee 


W. S. Gorsuch, Chairman, 600 W. 59th St., 

New York, N. Y. 

H. P. Charlesworth, 
F. L. Hutchinson, 


A. E. Knowlton, 
E. B. Meyer. 


Committee on Coordination of 
Institute Activities 


H. P. Charlesworth, Chairman, 463 West St., 
New York, N. Y. 
W. S. Gorsuch, 
F. L. Hutchinson, 
A. E. Knowlton, 


Everett S. Lee, 
E. B. Meyer, 
C. E. Stephens. 


Board of Examiners 


H. W. Drake, Chairman, Western Union Tele- 
graph Co., 60 Hudson St., New York, N. Y. 


H. A. Currie, R. H. Marriott, 
H. Goodwin, Jr. L. W. W. Morrow, 
S. P. Grace, A. L. Powell, 

A. H. Kehoe, W.R. Smith, 

H. A. Kidder, 8S. D. Sprong, 


R. H. Tapscott. 
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Sections Committee 
Everett S. Lee, Chairman, General Electric Co., 
Schenectady, N. Y. 
W.B. Kouwenhoven, I. M. Stein, 
W.S. Rodman, W. 4H. Timbie 
Chairmen of Sections, ex-officio. 


Committee on Student Branches 


W. H. Timbie, Chairman, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


Herbert S. Evans, Charles F. Scott, 
F. O. McMillan, W.J. Seeley. 
Student Branch Counselors, ex-officio. 


Membership Committee 


J. Allen Johnson, Chairman, Room 302, Elec- 
tric Building, Buffalo, N. Y. 


Vice- Chairmen 


E. P. Coles, C. R. Jones, 

D. I. Cone, R. L. Kirk, 

Herbert B. Dwight, T. G. LeClair, 

E. F. Gehrkens, D. W. Proebstel, 

James Harrison, E. M. Wood. 
Ex-officto 


Chairmen of Section Membership Committees. 


Headquarters Committee 


R. H. Tapscott, Chairman, 124 E. 15th St., 
New York, N. Y. 


F. L. Hutchinson, C. E. Stephens. 


Law Committee 
E. B. Meyer, Chairman, 70 Park Place, Newark, 


N.J- 
C. O. Bickelhaupt, L. F. Morehouse, 
H. A. Kidder, W. J. Slichter. 


Public Policy Committee 
Bancroft Gherardi, Chairman, 195 Broadway 
New York, N. Y. 


C. C. Chesney, 
F. B. Jewett, 
Farley Osgood, 


Harris J. Ryan, 
R. F. Schuchardt, 
Harold B. Smith. 


Standards Committee 


F. D. Newbury, Chairman, Westinghouse E. & 
M. Co., East Pittsburgh, Pa. 


C. M. Gilt, V. M. Montsinger, 
C. R. Harte, L. T. Robinson, 
A. M. MacCutcheon, OC. E. Skinner, 

J. F. Meyer, W. I. Slichter. 


Ex-officio 


Chairmen of Working Committees. 

Chairmen of A. I. E. E. delegations on other 
standardizing bodies. 

President of U.S. National Committee of I. E. C. 


Edison Medal Committee 
Appointed by the President for term of five years. 


(Terms expire July 31, 1931) 
John W. Howell, L. F. Morehouse, 
David B. Rushmore. 


(Terms expire July 31, 1932) 
H. P. Charlesworth, Paul M. Lincoln, 
C. E. Skinner. 


(Terms expire July 31, 1933) 
D. C. Jackson, Chairman. 


C. F. Harding, F. A. Scheffler. 


(Terms expire July 31, 1934) 
L. W. W. Morrow, W.S. Rugg, 
R. F. Schuchardt. 


(Terms expire July 31, 1935) 
C. I. Burkholder, F, A. Gaby, 
Harris J. Ryan. 
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Elected by the Board of Directors from ils own 
membership for term of two years. 


(Terms expire July 31, 1931) 


J. Allen Johnson, 


E. B. Meyer, 


A, M. MacCutcheon, 
(Terms expire July 31, 1932) 


A. E. Knowlton, 


Harold B. Smith, 


R. H. Tapscott. 
Ex-officio 


William §S. Lee, President, 
W. I. Slichter, National Treasurer. 
¥F. L. Hutchinson, National Secretary. 


Lamme Medal Committee 


(Terms expire July 31, 1931) 
Charles F. Scott, Chairman. 


H. H. Barnes, Jr., 


N. W. Storer. 


(Terms expire July 31, 1932) 


H. P. Charlesworth, 


C. C. Chesney, 


R. B. Williamson. 


(Terms expire July 31, 1933) 


Ralph D. Mershon, 


Julian C. Smith, 


Percy H. Thomas. 


Committee on Code of Principles of 
Professional Conduct 


Frank B. Jewett, Chairman, 


New York, N. Y. 
A. H. Babcock, 
G. Faccioli, 
Harris J. Ryan, 


195 Broadway, 


R. F. Schuchardt, 
C. E. Stephens, 
John B. Whitehead. 


Committee on Award of Institute 
Prizes 
A. E. Knowlton, Chairman, Electrical World, 
10th Ave. & 36th St., New York, N. Y. 


L. W. Chubb, 


W.S. Gorsuch. 


Committee on Safety Codes 


A. W. Berresford, Chairman, 420 Lexington 
Ave., New York, N. Y. 
F. V. Magalhaes, Vice-Chairman. 


A. E. Bettis, 

J. C. Forsyth, 

H. B. Gear, 

F. D. Knight, 

M. G. Lloyd, 
Wills Maclachlan, 


R. W. E. Moore, 
John D. Noyes, 
F. A. Pattison, 
H. R. Sargent, 
H. R. Searing, 
H. S. Warren. 


Committee on 
Columbia University Scholarships 


W.I. Slichter, Chairman, Columbia University, 


New York, N. Y. 
Francis Blossom, 


H. C. Carpenter. 


Committee on the Engineering 
Profession 


H. A. Kidder, Chairman, 600 W. 59th St., New 
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P. Alexander, 

. F. Barton, 

. M. Brigman, 

. P. Charlesworth, 
F. Leurey, 

W. W. Morrow, 


Pe ot a 


John ©, Parker, 
John R. Price, 
Herbert S. Sands, 
M. R. Scharff, 
H. H. Schoolfield, 
W. I. Slichter, 


J. B. Thomas. 


Advisory Committee to the Museums 
of the Peaceful Arts 


J. P. Jackson, Chairman, N. Y. Edison Co., 130 
E. 15th St., New York, N. Y. 


C. O. Bickelhaupt, 


Randolph H. Nexsen. 


Committee on Popular Science 
Award 


ALE. 


Knowlton, Chairman, Electrical World, 


10th Ave. & 36th St., New York, N. Y. 


H. P. Charlesworth, 


C. E. Stephens. 


TECHNICAL COMMITTEES 


Automatic Stations 


F. Zogbaum, Chairman, N. Y. Edison Co., 4 
Irving Place, New York, N. Y. 

Chester Lichtenberg, Secretary, General Elec- 
tric Co., 6901 Elmwood Ave., Philadelphia, 


Pa. 
F. F. Ambuhl, I. E. Moultrop, 
L. D. Bale, M. E. Reagan, 
C. W. Colvin, O. J. Rotty, 
A. M. Garrett, Garland Stamper, 
Joseph Hellenthal, D. W. Taylor, 
C. A. Mayo, L. J. Turley. 

Communication 


G. A. Kositzky, Chairman, Ohio Bell Telephone 
Co., 750 Huron Road, Cleveland, Ohio. 


H. S. Osborne, Vice-Chairman. 


H. M. Bascom, Erich Hausmann, 
G. R. Benjamin, H. L. Huber, 


B. K. Boyce, ©. Ey King Jira 
A. F. Brooks, R. H. Manson, 
W. H. Capen, John Mills, 

J. L. Clarke, J. W. Milnor, 
R. N. Conwell, J. L. Niesse, 


B. R. Cummings, F. A. Raymond, 


H, W. Drake, H. A. Shepard, 
R. D. Evans, H. S. Sheppard, 
C. E. Fleager, A. N. Symes, 
D. H. Gage, H. M. Turner, 
S. P. Grace, F. A. Wolff. 
Education 


W. R. Work, Chairman, Carnegie Institute of 
Technology, Pittsburgh, Pa. 


M. W. Alexander, H. H. Henline, 


E. W. Allen, E. A. Loew, 

J. W. Barker, A. H. Lovell, 
Edward Bennett, H. S. Osborne, 

P. S. Biegler, H. W. Price, 

H. W. Buck, W.S. Rugg, 

R. F. Chamberlain, W. T. Ryan, 

C. R. Dooley, R. F. Schucharat, 
H. EH. Dyche, G. B. Thomas, 

O. J. Ferguson, W. H. Timbie, 


W. E. Wickenden. 


Electrical Machinery 


Philip L. Alger, Chairman, General Electric Co., 
Schenectady, N. Y. 

E. B. Paxton, Secretary, General Electric Co., 
Schenectady, N. Y. 


L. F. Adams, J. Allen Johnson, 

B. L. Barns, H. C. Louis, 

W.M. Dann, A. M. MacCutcheon, 
H. B. Dwight, O. K. Marti, 

C. M. Gilt, V. M. Montsinger, 
T. T. Hambleton, E. L. Moreland, 

A. L. Harding, F. D. Newbury, 

C. F. Harding, R. W. Owens, 

S. L. Henderson, A. M. Rossman, 

L. F. Hickernell, R. B. Williamson, 


H. L. Zabriskie. 


Electrochemistry and 
Electrometallurgy 


P. H. Brace, Chairman, Westinghouse E. & 
M. Co., East Pittsburgh, Pa. 


Lawrence Addicks, J. A. Seede, 

T. C. Atchison, C. E. Sisson, 
Farley G. Clark, H. Speight, 

S. K. Colby, Magnus Unger, 
J.C. Hale, G. W,, Vinal, 

F. C. Hanker, J. B. Whitehead, 
W. E. Holland, E. A. Williford, 
F. A. Lidbury, J. L. Woodbridge, 


R. G. Mansfield, C. D. Woodward. 


Electrical Engineering 


Electric Welding 


P. P. Alexander, Chairman, General Electric 
Co., River Works, West Lynn, Mass. 
©. A. Adams, J. E. Kearns, 
A. M. Candy, J.C. Lincoln, 
Alexander Churchward, Ernest Lunn, 
8. Dushman, B. T. Mottinger, 


F. M. Farmer, J. W. Owens, 
H. M. Hobart, J. Slepian, 
C. J. Holslag, William Spraragen. 
Electrophysics 
O. E. Buckley, Chairman, 463 West Street, New 
York, N. Y. 
W. S. Gorton, Secretary, 463 West Street, New 
York, Ne Y. 
V. Bush, G. M. J. Mackay, 
W.G. Cady, K. B. McEachron, 


W. F. Davidson, 

C. L. Fortescue, H. Nyquist, 

W.B. Kouwenhoven, W. S. Rodman, 
J. Slepian. 


L. W. McKeehan, 


Liaison Representatives of American Physical 
Society: 
Professor Leigh Page, Dr. W. F. G. Swann. 


General Power Applications 


Applications to Marine Work 


Schenectady, N. Y. 


R. A. Beekman, Chairman, General Electric Co., 


H. F. Harvey, Vice-Chairman. 


J. Y. Wilson, Secretary, American Bureau of 


Shipping, 24 Old Slip, New York, N. Y. 


Edgar C. Alger, 
H. C. Coleman, 
E. M. Glasgow, 
C. J. Henschel, 


Wm. Hetherington, Jr., 


H. L. Hibbard, 
J. E. Kearns, 

A. Kennedy, Jr., 
J. B. Lunsford, 


I. H. Osborne, 

G. A. Pierce, 

W. H. Reed, 
Edgar P. Slack, 
H. M. Southgate, 
W.&E. Thau, 

A. E. Waller, 
Oscar A. Wilde, 
R. L. Witham, 


W.N. Zippler. 


Applications to Mining Work 


Chicago, Ill. 
A. R. Anderson, 
Graham Bright, 
John H. Edwards, 
Frank E. Fisher, 


Carl Lee, Chairman, 20 North Wacker Drive, 


J. EH. Kearns, 
W. H. Lesser, 
D. E. Renshaw, 
W. F. Schwedes, 


E. J. Gealy, F. L. Stone, 
L. C. Usley, B. F. Tillson, 
J. F. Wiggert. 


C. W. Drake, Chairman, Westinghouse E. & 
M. Co., East Pittsburgh, Pa. 


E. A. Armstrong, 
James Clark, Jr. 


John Morse, 
N. L. Mortensen, 


Power Generation 


F. A. Allner, Chairman, Lexington Building, 
Baltimore, Md. 


J.R. Baker, Secretary, 1611 Lexington Building, 


J. F. Gaskill, A.M. Perry, 
Clyde D. Gray, D. M. Petty, 
John Grotzinger, F)'O> Prior, 
Fraser Jeffrey, H. W. Rogers, 
A.M. MacCutcheon, L. D. Rowell, 


H. A, Maxfield, M. R. Woodward. 
Instruments and Measurements 


E. J. Rutan, Chairman, New York Edison Co., 
92 Vandam St., New York, N. Y. 


R. T. Pierce, Secretary, Weston Elec. Instru- 


ment Corp., 578 Frelinghuysen Ave., 
Newark, N. J. 
H. S. Baker, W. N. Goodwin, Jr., 
P. A. Borden, I. F. Kinnard, 
H. B. Brooks, O. A. Knopp, 
O. J. Bushnell, A. E. Knowlton, 
A. L. Cook, H. C. Koenig, 
E. D. Doyle, W. B. Kouwenhoven, 
Melville Eastham, F. A. Laws, 
R. C. Fryer, E. S. Lee, 
J. B. Gibbs, Paul MacGahan, 


W. J. Shackelton. 


Applications to Iron and Steel 
Production 


A. C. Cummins, Chairman, Carnegie Steel Co., 
Duquesne, Pa. 


F. B. Crosby, F. O. Schnure, 


M. M. Fowler, W. B. Shirk, 

S. L. Henderson, G. E. Stoltz, 

A.M. MacCutcheon, Wilfred Sykes, 

A. G. Pierce, T. S. Towle, 
H. A. Winne. 


Production and Application of Light 
George S. Merrill, Chairman, Nela Park, Cleve- 


land, Ohio. 
J. W. Barker, L. A. Hawkins, 
A. E. Bettis, H. H. Higbie, 
W. T. Blackwell, Ww. C. Kalb, 
H. S. Broadbent, C. L. Kinsloe, 
J. M. Bryant, R. D. Mailey, 
W. T. Dempsey, P. S. Millar, 
E. E. Dorting, C. J. Stahl, 

G. H. Stickney. 


January 1931 


Baltimore, Md. 


F. A. Annett, G. A. Jessop, 
T. J. Bostwick, H. W. Leitch, 
J. B. Crane E. B. Meyer, 
H. W. Eales, E. L. Moreland, 
N. E. Funk, I. E. Moultrop, 
D. L. Galusha, G. E. Quinan, 
R. B. Gerhardt, F. A. Scheffler. 
W. S. Gorsuch, A. E. Silver, 
F. C, Hanker, W.F. Sims, 
C. F. Hirshfeld, A. R. Smith, 
F. H. Hollister, E. C. Stone, 
INe Wet, (ESF R. W. Stovel. 


. T. J. Brandon, 


Power Transmission and Distribution 


P. H. Chase, Chairman, Philadelphia Electric 
Co., 900 Sansom St., 


. N. Conwell, Vice-Chairman. 
E 


Philadelphia, Pa. 


J.P. Jollyman, 


C. I. Burkholder, A. H. Lawton, 
A. B. Campbell, L. L. Perry, 

C. V. Christie, T. F. Peterson, 
O. G. C. Dahl, D. W. Roper; 
Harold C. Dean, A. E. Silver, 

L. L. Elden, D. M. Simmons, 
H. S. Evans, C. T. Sinclair, 
R. D. Evans, L. G. Smith, 

F. M. Farmer, Philip Sporn, 

J. H. Foote, C. F. Wagner, 
‘L. F. Hickernell, H. S. Warren, 
K. A. Hawley, T. A. Worcester. 


Protective Devices 


Raymond Bailey, Chairman, Philadelphia Elec- 
tric Co., 900 Sansom St., 


L. E. Frost, Secretary, Brooklyn Edison Co., 


Philadelphia, Pa. 


380 Pearl St., Brooklyn, N. Y. 


J. E. Allen, M. G. Lloyd, 

A. C. Cummins, J. P. McKearin, 
H. W. Drake, H. A. McLaughlin, 
W. S. Edsall, A. M. Rossman, 
W. W. Edson, A. H. Schirmer, 

L. E. Frost H. K. Sels, 

Kk. E. George, H. P. Sleeper, 

H, Halperin, E. R. Stauffacher, 
F. C. Hanker, H. R. Summerhayes, 
E. A. Hester, E. M. Wood, 

L. F. Hickernell, H. B. Wood. 


Research 


L. W. Chubb, Chairman, W. E. & M. Co., East 
Pittsburgh, Pa. 


H. D. Arnold, V. Karapetoff, 
Edward Bennett, A. E. Kennelly, 
W.G. Cady, J. K. McNeely, 


¥. W. Peek, Jr., 
Hubert H. Race, 


E. H. Colpitts, 
E. C. Crittenden, 


W. F. Davidson, C. W. Rice, 
W. P. Dobson, D. W. Roper, 
F. M. Farmer. T. Spooner, 


J. Allen Johnson, J. B. Whitehead. 


Transportation 


Sidney Withington, Chairman, N. Y., N. H. & 
H. R. R. Co., New Haven, Conn. 


Philip P. Ash, Ivan Ofverholm, 
Reinier Beeuwkes, H. Parodi, 

A. E. Bettis, W. B. Potter, 

J. V. B. Duer, Ralph H. Rice, 

H. H. Field, A. S. Richey, 

Ira W. Fisk, S. A. Spalding, 

W. A. Giger, N. W. Storer, 

K. T. Healy, W.M. Vandersluis, 


Richard H. Wheeler, 
R. P. Winton, 
G. I. Wright. 


D. C. Jackson, 
John Murphy, 


INSTITUTE REPRESENTATIVES 


Alfred Noble Prize Committee 
A. E. Knowlton. 


American Association for the 
Advancement of Science Council 


O. J. Ferguson, C. E. Skinner. 


American Bureau of Welding 
H. M. Hobart. 


American Committee on Electrolysis 


B. J. Arnold, N. A. Carle, 
F. N. Waterman. 


American Engineering Council 
Assembly 


A. W. Berresford, I. E. Moultrop, 
C. O. Bickelhaupt, Farley Osgood, 
F. J. Chesterman, W.S. Rodman, 
M. M. Fowler, R. F. Schuchardt, 
F. L. Hutchinson, Charles F. Scott, 


H. A. Kidder, C. E. Skinner, 
W.S. Lee, Harold B. Smith, 
William McClellan, C. E. Stephens, 
L. F. Morehouse, L. B. Stillwell, 


American Marine Standards 
Committee 


R. A. Beekman. 


American Standards Association 


F. D. Newbury, John C. Parker, 
L. T. Robinson. 


H. H. Henline, H. M. Hobart, 
H. 8S. Osborne, Alternates. 


American Year Book, Advisory Board 
Henry H. Henline. 


Charles A. Coffin Fellowship and 
Research Fund Committee 


W. S. Lee. 


Committee of Apparatus Makers and 
Users, National Research Council 


C. E. Skinner. 


Committee on Elimination of 
Fatigue, Society of Industrial 
Engineers 


C. Francis Harding. 


Committee on Heat Transmission, 
National Research Council 


T. S. Taylor. 
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Engineering Foundation, Inc. 


H. P. Charlesworth, H. A. Kidder, 
G. L. Knight. 


Engineering Societies Monographs 
Committee 


E. B. Meyer, W. I. Slichter. 


Engineering Societies Research Board 
Gano Dunn, C. EB. Skinner. 


Hoover Medal Committee 


F. B. Jewett. 
E. W. Rice, Jr. 


Gano Dunn, 


John Fritz Medal Board of Award 


Bancroft Gherardi, R. F, Schuchardt, 
W. S. Lee, Harold B. Smith. 


Joint Committee on Welded Rail 
Joints 


D. D. Ewing. 


Joint Conference Committee of 
Founder Societies 


The Presidents and Secretaries, ex-officio. 


Library Board, 
Engineering Foundation, Inc. 


Edward D. Adams, F. L. Hutchinson, 
W. A. Del Mar, W. B. Jackson, 
W. I. Slichter. 


National Fire Protection Association, 
Electrical Committee 
A. W. Berresford, F. V. Magalhaes, 
Alternate 
National Fire Waste Council 
A. W. Berresford, F. V. Magalhaes. 
National Research Council, 
Engineering Division 
F. B. Jewett, F. W. Peek, Jr., 


C. E. Skinner. 
F, L. Hutchinson, ex-officio. 


National Safety Council, 
Committee 
A. S. S. E.—Engineering Section 


A. W. Berresford. 


Electrical 


Radio Advisory Committee, 
Bureau of Standards 


A. E. Kennelly. 


U. S. National Committee of the 
International Commission on 
Illumination 
A. E. Kennelly, C. O. Mailloux, 

Clayton H. Sharp. 


U. S. National Committee of the 
International Electrotechnical 


Commission 

E. W. Allen, J. F. Meyer, 
W. A. Del Mar, F, D. Newbury 

(ex-officio), 
Gano Dunn, H. S. Osborne, 
F. C. Hanker, Farley Osgood, 
C. R. Harte, F. W. Peek, Jr., 
H. M. Hobart, Harold Pender, 
D. C. Jackson, L. T. Robinson, 
FE. B. Jewett, C. H. Sharp, 
A. E. Kennelly, C. E. Skinner, 


W. I. Slichter, 
C E. Stephens 
(ex-officio), 
William McClellan, N. W. Storer, 

John W. Upp. 


W. S. Lee (ex-officio), 
C. O. Mailloux, 


Commission of Washington Award 


L, A. Ferguson, Charles F. Scott. 


GEOGRAPHICAL DISTRICT EXECUTIVE COMMITTEES 


——————————— 


Secretary (District Secretary) 


District Chairman (Vice-President, A. I. E. E.) 

No. 1—North Eastern...I. E. Moultrop, Edison Elec. Illum. Co., 39 Boylston St., 
Boston 

No. 2—Middle Eastern. .E. C. Stone, Duquesne Light Co.,435 Sixth Ave., Pittsburgh 

No. 3—New York City..H. P. Charlesworth, 463 West St., New York 

No. 4—Southern........ W.S. Rodman, Box 675, University, Va. 

No. 5—Great Lakes..... T. N. Lacy, Mich. Bell Tel. Co., 1365 Cass Ave., Detroit 

No. 6—North Central. ..Herbert S. Evans, University of Colorado, Boulder, Colo. 

No. 7—South West...... G. C. Shaad, University of Kansas, Lawrence, Kans. 

INOW S——EPaciic eae C. E. Fleager, Pac. Tel. & Tel. Co., 140 New Montgomery 
St., San Francisco 

No. 9—North West..... H. V. Carpenter, State College of Washington, Pullman, 
Wash. 

No. 10—Canada....... .... C. E. Sisson, Canadian Gen. Elec. Co., 1025 Lansdowne 


Ave., Toronto, Ont. 


A. C. Stevens, General Electric Co., Schenectady 


J. A. Cadwallader, Bell Tel. Co. of Pa., 416 Seventh Ave, 
Pittsburgh 

C. R. Jones, Westinghouse E. & M. Co., 150 Broadway, 
New York 

J. 8S. Miller, Jr., Box 12, University, Va. 

A. G. Dewars, No. States Pr. Co., 15 8. 15th St., Minneapolis 

M. S. Coover, University of Colorado, Boulder, Colo. 

Robert W. Warner, University of Kansas, Lawrence, Kans. 

H. W. Hitchcock, 1050 Telephone Bldg., 740 South Olive St.. 
Los Angeles 

R. D. Sloan, State College of Washington, Pullman, Wash. 


W. L. Amos, Hydro-Elec. Pr. Com., 190 University Ave., 
Toronto, Ont. 


Note: Each District Executive Committee includes the chairmen and secretaries of all Sections within the District and the chairman of the District 


Committee on Student Activities. 


LOCAL SECTIONS OF THE INSTITUTE 


eee —————e———E———E— ee 


Name District Chairman Secretary Secretary’s Address 
HUET ROS «Veal ces hh oy ae ECOG Res He Cx Paiste nnn euiie Alvin P. Regal....... Phila. Rubber Works Co., Akron, Ohio 
UN SEALE Te hee Get cee ee eae node Fee RewcRaeoak cel = Nae, Oy Gi oleate ear s Bene OR OMA Caer cet Westinghouse E. & M. Co., Atlanta, Ga. 
Baltimore seer. te.ctkees a Ee ay ae W.B. Kouwenhoven. .J. Wells............. Western Elec. Co., 25 Broening Rd., Baltimore, Md. 
Birnaing hairiest Baie one OnE © baritone nec. Allied Engineers, Inc., Birmingham, Ala. 
BOStOii eee ansehen ae Pigeys wots & Dac MODLOCK rN corte Gs J.\OCrowdes)... 62.5.8 Simplex Wire & Cable Co., Sidney St., Cambridge, Mass. 
Chicazoyii on consid eee Dita ices Be Hane. 7... 1 ala Re VLAD OSin mn yearn Ill. Bell Tel. Co., 212 W. Washington St., Chicago, Ill. 
Cmeinna th s/s ste etels oats Daath nea T. C. Reed a ES OSCD nes, < arcaeeniane Columbia Eng. & Mgt. Corp., 314 West 4th St., Cincinnati, Ohio 
Clevelanditnvccn. secna. oo o% ID yeaah ay rites BV Braund:.,... 7 eco Olin Wiese maith «serie Nela Park, Cleveland, Ohio 
@olumpbusmes mas cae. oa: ERY pd ete OSD PLiCC Re sates Ki Wea Mangn tay sores Ohio State University, Columbus, Ohio 
Connecticut), sc.) stern: he erence Samuel Ferguson..... raGis Warners ics ee Yale Univ., 10 Hillhouse Ave., New Haven, Conn. 
Dallas er arty ese ret ee (RR ne di. Te Blaisdell cours GARD Velen korcsaeae Southwestern Bell Tel. Co., Dallas, Texas 
DON YORAR saw cnt ciene Gi deicialevers ¢ R. B, Bonney......... IN ERs MEO WO ioe aspen tees 807 Tramway Bldg., Denver, Colo. 
Detroit-Ann Arbor...... Be waa atets LeRoy Braisted....... J.J. Shoemaker...... Detroit Edison Co., 2000-2nd Ave., Detroit, Mich. 
Hilo Prete ate cc fe ctvavirn, ceoesis Dts ower Aitve VLC DONAalG ie acne Gala beBaron: sane tae General Elec. Co., Erie, Pa. 
OTGHW. AVE ys 10e clea Siraths seca Wicd el VLorrill Oe canta te C. M. Summers....... General Elec. Co., Fort Wayne, Ind. 
MEL OS DOD ates ate censaatesacee 7.........C, D. Farman........Hezzie Clark.........Humble Pipe Line Co., Drawer, 1761, Houston, Texas 
Indianapolis-Laf......... cap Re ene E.G. Ralston........ CLE, Dutton. o5.. << Am. Tel. & Tel. Co., 256 N. Meridian St., Indianapolis, Ind. 
TOWER ta eae brass es decors sanet J. K. McNeely....... Ee BeHomhnausn.s.y: Des Moines El. Lt. Co., 312-6th Ave., Des Moines, Iowa 
Pthacaag.. os neaess ieee eoW. ©, Ballard, Its... Wis Lie VLGSOE VG. ir on 614 E. Buffalo St., Ithaca, N. Y. 
Kansas City,: ss apestca in. oN ey ed ee LOLIMOT, 3 ero saree: Richard M. Ryan.....510 Dwight Bldg., Kansas City, Mo. 
MehighsVialloy: sites cy tastee ast herrea Wie Ve eva AUIS carne J. H. Diefenderfer....Penn. Pr. & Lt. Co., Hazleton, Pa. 
MmosvAnevelesi.. cavee eine Bern Es We EntCh COCK ssa Philip S. Biegler......3551 University Ave., Los Angeles, Calif. 
omisyilles oe tee Ame osu ad ames 'Olark, ILA. ace Philip Ashes L. & N. R. R. Bldg., 9th and Broadway Ave., Louisville, Ky. 
1 Bnia ata elaine ene eee il AS 17. ellis eat nae W. K. Dickinson......General Elec. Co., West Lynn Works, Lynn, Mass. 
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Name District Chairman Secretary Secretary’s Address 
Vlladisonie skys ce ce ote Dene Atte IDGCONAI DEE abi aeae G. F. Tracy..........Elec. Lab. Bldg., Univ. of Wisconsin, Madison, Wis. 
Memphis. . pee ene M. Hldredge......... Wiel (GHOROr ye sass Memphis Pr. & Lt. Co., Memphis, Tenn. 
Mexico. . eat Metis TS PE PATIOS ie cc enters L. Castro, Jr.........Departamento Electricidad y Telegrafos, Ferrocarriles Nacionales 

de Mexico, Mexico, D. F. 
BVT WaUIks@@. ns os ciys cose See hte: Ane ar Ualcanmnee cilia Cre UNO ee se es Milwaukee El. Ry. & Lt. Co., 380 Pub. Serv. Bldg., Milwaukee, Wis. 
MVIGNMESOtA se esc. wo De Lr EO WISs odes ces H. J. Pierce..........Northwestern Bell Tel. Co., Minneapolis, Minn. 
PNGDE AS a Meret carne io te Ohon es a ae W.O. Jacobi.........A.L. Turner.........1112 Telephone Bldg., Omaha, Nebraska 
BNO Was VOT Koren cnn Oi to ant hh D ol am DASSOUG. coe cons ocd Oa J OUES tac ache Westinghouse E. & M. Co., 150 Broadway, New York, N. Y. 
Niagara Frontier........ i fn oll tS Fel 85 0b 6 To ban pwce ewes ..G. W. Highmy..... ..General Elec. Co., 1100 Elec. Bldg., Buffalo, N. Y. 
North Carolina.......... 4.. pel Ja! & oud Beco) eee F. C. DeWeese....... Carolina Pr. & Lt. Co., Raleigh, N. C. 
OlkdahomaiCitvess accel vec we .F, J. Meyer.........,C. E. Bathe..........Oklahoma Gas & Elec. Co., Oklahoma City, Okla. 
whilidelphia.......0.. 1... Door Seppe Dian eal ee Uh ote ..J. L. MacBurney.....El. St. Bat. Co., 1955 Hunting Park Ave., Phila., Pa. 
PbtSOULe N= nese es 2: SOc ECMO. acca s & Be A WOnROr ta... nest General Elec. Co., 1309 Oliver Bldg., Pittsburgh, Pa. 
LETTERS TASS (6 Bieta land pec ead NA ee Oe PO fe reeks yee Burnhan s.r. General Electric Co., Pittsfield, Mass. 
Portland, Ore; .........29%,,......4. H, Kreul:.........©0. W. Fick... <.......--General Electric‘Co., Portland; Oregon! 
PerOvidNCe., pa. .cc.e ans fhe atc Whig OUI wes von cat oe Wh AP UORL. ccuvtd ss vie Blackstone Valley G. & E. Co., 231 Main St., Pawtucket, R. I. 
Rochester... sn obs aly: ...Harvey J. Klumb..... F.C. Young.........Stromberg-Carlson Co., 100 Carlson Rd., Rochester, N. Y. 
SRE HEUER Goya ai ee Pe ..C. B. Fall............E. A. Forkner........Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Same Ati VOml Oc cue vie te Wc e as IDE W Blowers) an... E. Bissett............San Antonio P. 8. Co., 201 N. St., Mary St., San Antonio, Texas 
Samet raneiscO: oo... 0. 41. Shr. Pee eee Chall OuUae sien cer. BE. Maryatt).. ..... Pacific G. & E. Co., 245 Market St., San Francisco, Calif. 
Saskatchewan. . lO PWN Ler EAU cco, Os, OO WAN. janie cts Light and Power Dept., Regina, Sask., Canada 
Schenectady... so... .5- LA 3 en te E.S. Henningsen.....E. P. Nelson......... D. C. Eng. Dept. General Elec. Co., Schenectady, N. Y. 
Seattle. ae Om BO AL OY, ence ereretuccs Philip D. Jennings... .5560 Stuart Bldg., Seattle, Wash. 
Sharon. ‘ en ie es S. 8. Cook ..R. M. Field..........Westinghouse E. & M. Co., Sharon, Pa. 
Southern War ELEVA hoe, a 3 oe ee MB ONEN eT eas eae Cecil Gray...........Westinghouse E. & M. Co., 912 El. Bldg., Richmond, Va. 
Spokane. . ret she BO Loren A. Traub....... C. F. Norberg. .. Washington Water Pr. Co., Spokane, Wash. 
Springfield: ass Se cin: i [rome te dott aeIN vec A DODUL, os tre tne L. C. Packer. .... Westinghouse E. & M. Co., Page Blvd., Springfield, See 
SwraCuse wernt cnt as Le. eal Med Bs ACES Ge ha Ee ere hs Charles W. ender son.504 University P!., Syracuse, N. Y. 
“DSS (aX Pe ans ae ees Se ee 7D ins Bont ste Hei UDS=—-. see Max Neuber......... 1257 Fernwood Ave., Toledo, Ohio 
Toronto ALO eyetton D. A. McKenzie...... Geo SOY Cerner es Hydro El. Pr. Comm., 190 Univ. Ave., Toronto, Ont. 
TAT DM oe ht Seances diac wus Ss 2 eS ew C3. E.Skroder= =~... W. J. Putnam........123 Mat. Test. Lab. Univ. of Illinois, Urbana, Il. 
Utah nuevo, OO he Eee tS et OLOP seg ele ec OUL IRATISOMS cuss eee Utah Apex Mining Co., Bingham Canyon, Utah 
ATCOUVOL ee ace ie LOT yA ewes; CO VICKGPS Sean tr OL PALOUbe era ey ueteier sae B. C. E. Ry. Co., Ltd., 425 Carrall St., Vancouver, B. C. 
EIS) Cea aan ee Be ee George W. Vinal...... J. L. Carr ..General Elec. Co., 800-15th St., N. W., Washington, D. C. 
IWVGLCGSUOD I a jee .cleee e's) «8 ae ee wee Oldhame cece cn 1 Rye See BUDUEKe) Gs Gag a Sent General Elec. Co., Worcester, Mass. 
Total 58 
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AM COTM INL OL te). ke ro a ele acc eA KLON« OLIN wa an cheats ela ak bvea. oe Open wey t Harmon Shively .H. H. Schroeder...... J.T. Walther 
Alabama Poly, Uasts <n a s.clter ee tee AMP UIT ANA «ete coors ah ere ents es a ga ce JAS Willmanis. 22 PO -Avantsaascs tae W. W. Hill 
PALA DATA OON V1OL «eek ccucill sus nore ae Umivorsitys Alaa. mineen ait eee AI 8 coco Walter H. Croft...... Harold B. Hendrix F. R. Maxwell, Jr 
PAIZO AMON OL Actes © oe) Sinn «i. du Me PDGCSOn wWATIZ sere ve stte vin verte. sin ices le) areca W.. Te Brinton: «area Carl Ludynasens ee J.C. Clark 
PAT AMISASM IV OLN. ac aGucmretsss oe ieee Hayetteville, “Arks.< Ruy Stevo 6 MEG Le de fate, Ned S. Muse .E. Wylie Head....... W.B. Stelzner 
PSEMOUrHLNSU OLSL GCIs vs sucha vee ee Cag Os TLL mare mars ae a Mite tenes Si Ae tesandtah KoA. Knittelent. 7: BSS quinesea = eee D. E. Richardson 
British Columbia, Univ..0L. sence s + Vancouver, By OMe vent cus AON mens MAL Thomast=. 22. E. M. Kershaw....... E. G. Cullwick 
IBrookl ya eb Oly. ANSt; Of. 6. an ass Broolkiyny Ni eye tia fact tbe ean acerafans cite George Morton....... HvAnderson 2.22.5. 28 Robin Beach 
BuUcksie ll Uiniveewerae. oe ete. se ee wisbUre.s base tS we ows De tatate nA O. R. Sterling.. SRE Hort yank.) ares W. K. Rhodes 
@alireinstwort Dec: .. «. cite ss Pasadena yOalifaw.. acct en ticteran.€ D3 t Nak te % rats AL W Strong e.c ee Jeb. Girard aes, ees R. W. Sorensen 
Calif PUD MOLL 2h ae seine oe 6 BOPKOley, \OalifAr aay = Hees k.cty ley. Sh iets eats Harry C. Stanley..... Louis Zable.......... L. E. Reukema 
Carmmegiednst. of Tech. ....... ieee Pittsburgh yy Pane e cer oat teseenes al ae he eres M. W. Smedberg..... Lola se ade rae G. Porter 
@ase Sch: of ApmScience. 7.0.07 «0. Cleveland) Obiones. were on ee DRqieteind: GA. Sanowne.n oc) e Irwin J. Rand........H. B. Dates 
Catholic Univ. of America........... IWHshine GON DIOR iio we once A oe eee T. J. MacKavanagh 
Cmeimbabl INS Ofna cce ax serene Cmeinnati, Ohioweaersm is «6 cea © Dds reat F. F. Osterholtz...... Henry Suter......... W. C. Osterbrock 
Clarkson College of Tech... ... 00"... Rotsdaiy; (NAN ee ele tice a tee (Sees B.S. Whitaker yo]: Cal, Browne ee A. R. Powers 
Clemson Agri. College..........0..0% 5 Clemson College, §. C............ AM icc ts We tots CwE WJarrardet ee ee GSA. Douglass... .: S. R. Rhodes 
Colorado, State Agri. College......... Wes Collins; Colomprs. ne ct xvaaiiet e GR en 24 Henry Wamboldt..... L. Dougherty........ F. L. Poole 
Coloradoy University of... nes 1s. . Boulders Colon srrsete ks aoe: croteis tars ESF ava hearatnsies R. Partington........ John. Buifo:;5...4.....W. ©: Duvall 
(COOpSeRUIMOMA wea aet ey iret aie eee: INOW LY OP Ni a Vie strech ane Gh ee H.Grissler:-22.) .. 0. An Bi Mundell: se. ye: A.J. B. Fairburn 
G@ormellnWmiversityiew cals een mare Hite Ca) eINGS Voancr Paneer: 6 eh arnerrechate se Peng ar rc GRO Deans warns Wm. E. Brainard..... E. M. Strong 
MCLE MUL Ve Olea na oo) LD CL ViCR @OLOMERR I Me That als ayer til Omit atone Harry He Wardit, 2). Fay Olmsted....+:... R. E. Nyswander 
Detroit, Wniv. Of..5......4 . Pe DOULOLG, NILCOIS A ae «te hemes cu, ui net vr evans cake Wes RisMioyerse sere Ib FS Ross... 2... 5 He Of Warner 
Drexel Inst. ea entladelphigiPaitedts. av ten eee danr en HY Cliveraoncn.t cee G@. RB. Bowers. 26.0. E. O. Lange 
Duke Univ. . RAW UTA NG ie ete eee scorer cecreha ate ntime tate tore iL. BR. Ransoms....0° W.J. Seeley 
Florida, Univ. of. ci Rae ee AC OIOS VILL: Mlapemees Mwah, <6 oat nee a, oan C. V. Booth E. Menendez.........Joseph Weil 
Georgia School of ech. ote EL ee A CLATNOE CES) ce aes Meat nN Ae ee Ac tr, rates Are ih 4, fate Bele Palmer, - ssa: IAS Lasts setae T. W. Fitzgerald 
EPA Arm WMVOCSLUY 6 nse os eke idia ie ous GambrideensWMlass: oe nes. ata. alee caesar Ji Hives Witte iter ee enna Fuel CO Lie eet C. L. Dawes 
GL ALIO ONY OL ae, a Aytaren eed lester: cet a8 IIOSCOWALLOADOms atupieh ie oie mies Om Neg te oh F. Meneely.......... Oly denRosshenaserore: J. H. Johnson 
Nowastaves©ollegen. sb sa. 6 ens ot TATN EST LOW Can Bist Aa hes cen ees kcal George A. Estel.......A. W. Chewning...... F. E. Johnson 
Lowayestate: Univ, Of. 2.2. ie rete NOW AS OLY, OW Aetna eer mc eR OR SO, sei ar ces J. Westley Campian..D. A. Cozine.........E. B. Kurtz 
Kansas State College................ Manhattan, Kamsas.............. Uh tren Sa BG gb asbcekellinnc.s ea E. W. Bennett........ R.G. Kloeffler 
ene BERS LON AIG cap ann wuts oe Gouo oe 0 ol UE aneCee nn Meh TSE Geerioometnon Oo Hip be ae cabedes Harry Tmmiche. sau. ss DeWayne Nolting....D. C. Jackson, Jr. 
RenGuCiey Wie Olan) a. ances cy ene OXIME TOU, Ver aah ote e eM rin y ack vs av asses S. M. Worthington. ..B.G. Crosby, Jr...... W. &E. Freeman 
Lafayette College... 1.0.2 es nie ees Pastor ae amamcramicnerretun. cates <0 1) sits Peas Seo c A. H. Edmondson....H. H. Jones..........Morland King 
Lofel sited NEL) GVA mre ropieteeee ol SYSUAIN. Gh 6Ys) oct had St Vghcey CRN Tr Rouen ne PiOW?. Seal. sw Wenner icc. wks N.S. Hibshman 
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Rewisdinstresnacc unos cers -cr ease pears Chicago; Tiler een pee cccvsteierenetes Ba Ace © Bz relisen. nae ae Kd poinclainr’.. mtn F. A. Rogers 
Louisiana State Univ................ Baton Rouge, Ga..5 poster etemtere ASS PAR Ered: Ei Henna. nae RavAy Craims sn aes ee M. B. Voorhies 
Wouis ville: Wis Of se rscccivesi laces sete LOUIS VALI. Kay; 5 aed Soe epee sec fe fh A ea JohniGSlipsss eek Wm. EK. Bailey....... Ss. T. Fife 
TAINO wUU LVN O Lee era. Arete Prater meee se: Orono: ANLaInes in scetarieastone et lero ele Ls yee Monroe E. Moon..... Lincoln O. Spencer....W. E. Barrows, Jr. 
Wranduetses Univ. tc cso eens IMG watikees SWS pis toes ea uene pore Dietmar tas David Beckers i -rmyess Edward Halback...... Edward Kane 
Massachusetts Inst. of Tech.......... ©ambridge; Massie ae ores Dec omeeeon GiS Bro wil occu Fred J, Elser.........W. H. Timbie 
Michigan Col. of Mining and Tech....Houghton, Mich................. tay nest: ANG ROIs... core M. D. Crowell........ G. W. Swenson 
Michigan State College.............. Hast Lansing, Michi... ace oe occ Bissoveee setere at Robert Dearing....... Si Jigy Clarice verconceny tee Ww. A. Murray 
Michigan, Wmivic Otic con mie aie eta AnnvArbor: Michigans nar. aie: cit ee eon TNE AD Sky dove eima gers oo nem NIACIN Gena ad oe 5 ne B. F. Bailey 
Milwaukee, School of Eng. of........ Miri waiikeesiWiIS.. cwscaum casera! ie cues Lieto hci William P. Gainer....H. F. Volkmann...... Oscar Werwath 
INGIINESOLAL UNV Oli orb eccei sl ecasncienl Minneapolis, Minn............... Reece he Wesley D. Taylor ii iin. Cady nn sents vine J. H. Kuhlmann 
Mississippi Agri. & Mech. Col........ Anide. WE. College, MISS). .5 4% os Qe a entat Jedi MUOIs Wises. «armenia Dp ogY OUDE A errescags bts L. L. Patterson 
Missouri School of Mines & Met..... ROMA IVEO: eatery matey ert crc oe arene erenere Hane ec J.D. Sheltone- censor G.L. Leisher.........1I. H. Lovett 
NVISSOURIS UMivenOLs aeracds <teseusvous cutie eins Columbian Nop sanne. astisiee ete le TC cxeDemaeets Robe Vounes..->. ise Walter Sevchuk...... M. P. Weinbach 
Montana State College.............. Bozeman, Monts. cece eveetercnte ores sees BriucedvVeull ee aces Win GNickKkay.. ons mr J. A. Thaler 
INebrashca, UNLV. Ofer ciacrs sets wi ciensv< ons Tsintcoln Nebraskan cco elie © alec ete Girtoeteeeedt Veub ss Ollimaninys cheer W.E. Stewart. ....... F. W. Norris 
ING V Ada, OMY. Often wictetapetene ckehare 0 ews UCN OS=NGOVAGA oo cia nates eps iel Sic cores Francis HeadJey...... Eugene Tucker.......S. G. Palmer 
Newark College of Eng.............. INewark. Nii ae tS Sedo vokede Bistce ceoganks Wind. Ackor:-pyaa.cc John G. Woelking..... J. C. Peet 
New Hampshire, Univ. of............ Durham NGS ES eee eae cone I. oceesae A. K. Whitcomb...... CarllBOEvanstesr er L. W. Hitchcock 
INewa Mexico, (Umiv Of recc i pemategs os Albuquerque, New Mexico........ Tiekic aeerent C. E. Henderson...... S. M. Pelatowski...... F. M. Denton 
New York, Col. of the City of........ INS WiAOLKG IN Vn sc iaotin cana eran Slecepentis Joseph Preuss........ Howard Klein........ Harry Baum 
ING Wie Ol KS ULL sine ccs: cogarclcueraas erage ue Univ. Heights, New York, N. Y...3........ Gud. SELOLIS AS vctieeeueaene NES Borstal. casa J. L. Arnold 
North Carolina State College......... Raleigh Ne CO aerate yaadats eleroe US, CaS Ri CO. Kirk esos soasdls Es Matiney conn sky A OULaAkKeE 
North @aroling, Univ. Of.% vances car @hapel Halle EN 5. Chris meme anees yore ree G;.D; Thompson = Charles Hayes........ J. E. Lear 
Northe Dakota Acris College ses ac LANs Os oNing ds cat eele oie cece a retina cranes Oey ras Ra StOckstadiae nase lv OQnISOM a ate were H. S. Rush 
North Dakota, Univ. of............. Grand orks, Ne Dr sem Ser uteeis res. Grcainonneads C. J. Breitwieser...... R. C. McConnell... .. H. F. Rice 
IN OrtheasberleW Divers scisrs 5 erste a aes Boston, 7 VEasS 1 oi cacens pauses teneuece is fe oeeeeta On AG KW rightness ci P. H. Townsend...... W. L. Smith 
Notre Dame. UNiV.1 Ofte 5s cicretes iest o INOUE REaIIe PLO CsA nests cis oe ee cies: <n O micas eres aris Bries enenas erase LEG eeu ai en oa nee J. A. Caparo 
Ohio Norther Univ... 66.6066 8 os ene AGA ODIOM, stick Mere ese lakeushe wore Dee ce ID VPrinelesnc cee H. L. Hartman.......W. Krausnick 
Onio StatocUMiviwsac iss ac oats & ColumbusOhios raat cea Diya Gr Huey GOrt.n eae R. W. Steenrod....... F. C. Caldwell 
OOO Visncesrceeesiow re erooas ai sua doce crc Athens. O DIO. eo erent eroieaie ete Yaa acre her Hi: Swigarta.. o< sie bl COCK ae ae rane A, A. Atkinson 
Oklahoma Agri. & Mech. Col......... Stulwater, Oldlan. c.wsws sci oe Wie stra eae Paul H. Foster....... Merle C. Brady....... A. Naeter 
OLAaHOMay UV. Ol scnte succes ale rere Norntanx OKIa ha. sadns is cree ieee eke Yah Min eee G.S.Hammonds..... IWalliam a hel: see ae F. G. Tappan 
Oregon State College................ Corvallis) Oregon, wei. seme bese aie ioe H. Glen Barnett...... Gordon N. Smith..... F. O. McMillan 
Pennsylvania State College.......... State CollegesPavawacerouae ese PREG SRA S. E. McKibben...... Hy, Ty, Johnston’, <<: L. A. Doggett 
Pennsylvania, Univ. Of. 25... 2.0... Philadelphia cPanecda1ueie aie ce Pe eee Win D Bruce. sense: ©niVs Castles ccssens C. D. Fawcett 
Pittsburgh, Uniy.-Of 4 sacta.s see ener Pittsburgh> Paterson a teen e tomas Die Fp Gace Wise lowell ees cer R. H. Kernahan...... H. E. Dyche 
TONEY ripe] WOES} Fo eos Bear oe eR OR REAR CCE PT Brooklyn Nia Nicene oe ere ketene Oe ener Ji Eis COokeiees wae. Jon, Hoagvou cere cso On Care 
Princeton Univ..... EE Oc Oey BiG. Bacon © Princetons New ssacae vee terete Qe eae Ernest E. George..... M. MacLaren 
J 2p pHs nb Vey OPT R igre astodtamy SENG Cao eer OLA a Ore Lafayette, Ind Siowas.. cor een ss ORES neon: UA SUIOM A weront tareteras OF BUBrusoe. case eee A. N. Topping 
RVCTISSCIACU TE OL YA LDSUn oer crecittrs clare LOWS Nic Yo wien ote nesitye aaeratelave speeone crete Le ee eee CORRS Keelere sc oer A. M. Lockie......... F. M. Sebast 
Rhode Island State College.......... GIN SSE OMY EG abit catet neers cere ote sales a eRe nee yes ae G2Z. Verrogne ence ot M. R. Lettieri........ Wm. Anderson 
PROSOLPOlyapNSt cts as atleisis « soonsho aol Terre Haute, Indiana............. ee eS C. C. Knipmeyer 
UU COLE AWLY ae connec oper ve iapat cre eran New Brunswick Nin diecrsse care sree Sites Keo Kenta dtienan ase Re Ow Howellcceckn oan P. S. Creager 
Santa, Clara Univ Of schon sees Beste one Santa Clara, Calif.......:........ Sheena William Warren...... bAW Thorpest eo E. F. Petersen 
SoutasCarolina.sU ny, Of; siqits te © OLUM DIA, Sa Oke ks alae sraeeaue © Ce nC FEU Stokes: state < cite Anderson Riley....... T. F. Ball 
South Dakota State Sch. of Mines....Rapid City, S. D................ Grisaeenks © Aawesiiccuettctaente A. M. Bjerke...<55... J. O. Kammerman 
South Dakota, Unive Ofsa.sc.2 sie Vermillion, |S. Diyas aa. -< ee os ermine (; Rae eRe Myron Cole.......... Carl Bauman......... B. B. Brackett 
Southern California, Univ. of......... Tos Angeles, Galify. .cctis8 fess es BS tet Rodney Lewis: ssa oa. coeur. SOMIS. jacnaton ee Wm. G. Angermann 
Southern Methodist Univ............ Malas, “Nexasier capes her he saree sie Cie sera eee HOH. Gable;... ces cetera WINdSI6Y. dt... e H. F. Huffman 
StantorasWay =. ogous. Peroretaicgsivestscauels Stanford University, Calif........ Saas uae Vi. Stegfried:. 4. aeencr Goh. Jamarboes. vor T. H. Morgan 
Stevens inst. OL Leel).cc assess stems LLODOKen:; INGJiso an oeotnnpernhusis sor Siew God. Costelloaercrccus F. C. Stockwell 
Swarthmore College. iics.cis:< oo oisc s Se Swarthmore Par jis. cise a avdre cw ote Peper te hed Lewis Fussell, Jr...... Robert H. Lamey..... L. Fussell 
SV TACUSOg UV ey sues feceiloser evens ster sisittcosste « Syracuse: N, Voiscaee dete taatie eects 1 eee ee Donald Robinson.....W. Kleppinger........ C. W. Henderson 
Tennessee; Univs Off nize 6 eeadek Knoxville; Ment s* 20 seisa)accouns tte os on Ay ME ELOWerya deinen BatA- Coghill rea. J. G. Tarboux 
Mexas -Agrinids WMI6ChiCOly.. .Gissauasce College Station, Tex........... Ae aarccett = TM. Sowell: ..2snee HwA. Stobartssrcases H. C. Dillingham 
TFOXas DOCH OOMBRO sic ievs's io Ao TiobbockyaWexas se -uesayeeus sere eee easy ata Walter Burns......... Everitt Dison........ Wm. J. Miller 
ERGX ASM My Obes, cies ood otepene eee wliateas Arastin iV eOxasg s,s aeteehe ters Yemeeney ri EicdVi Ourryas ieee Bayron Lindley....... J. A. Correll 
(Uta UmivesOn ew eta ck. si lele die sp ict, send Salt Lake City, Utah......:...... 0 ates or- Fred Lundberg....... Ray Bohne. ...506.. J. H. Hamilton 
WE arnoritnn Oh e (0 Mein acoso cicecon Es Burlington, Viojpenarcisiciic caren slope Loe oro ReHsBig wood a... nee Lede la ly i itavoyen city iy L. P. Dickinson 
Virginia) Military Inst... ..< 22260 ists Texinge ton’. Vidiawinv sre aie retire ies = Eee ca GaRiShbelluan cate OMIDS Wills 14,08 Seti S. W. Anderson 
Warginia Oly LNSt ist. 77 oye teeters Blackspurey Viaiasaentemieraes averaa o> ceo CoV WeSBan tea R. E. McDaniel...... Claudius Lee 
Wireinia, mutiny OR ny. s, arejeeccueneetone University, Viaiauesmornncate sieenecs EN Son tone GaGa Quarlosiaecinms E. H. Williamson..... W.S. Rodman 
Washington, State Col. of............ Pullman, “Washes sos cesses ks sverera ¢ Dera ars Ly. Hngvall i citocmtreneW. Glatsn cot cues ct O. E. Osburn 
Washington UM <.<as.0 dois syaiopesiotere StmlWouiss Moaanacc sentence ee les: 3 teem Magi talle] obra. Son aouo c PAG Vetere see: H. G. Hake 
Washington, Univ, Of¢5.2< << sis .0.-2 0510 Seattle; W ashy 6, oo ohuee Meiers cs Qe aiktonahatees K. H. Ellerbeck...... PaBuckmanies.s. oe. G. L. Hoard 
Wiestevirginia, Unive vase oa 9, cases Morgantown, W. Va............. Dvand taxes PJ JOnnsonaeceecsne ORR FStOwartjen wae A. H. Forman 
PWASCONSIN A UNIV SOL sc. 1a-icim «elon Madison, . Wisi tenes ei. eiterisls Oisrn snekeeRee A. G. Woodford; 2... C. M. Jansky 
Worcester Poly,2INst << /avire alates «clslerss Worcester, Masseinjie ae «cit new nk Ds se sne tenn Albert M. Demont.... William Sinclair...... J. O. Phelon 
IWYODLING en UMW, Of ae alare sraei-uset olka ya) LUA AIMS, IWVV.O%G cetinny ar tiaiel tieterettere ate Gree reer J. Earl Mowry....... @yril hs Hortons 3. G. H. Sechrist 
NEATSLGRTT KARAS ECA BE Oe Gear Beare INew Haven, Conneiis. sss 6 oteeens Dred aarti BH. RR. Eberle... .s.0ee ovAs Autioril. <2 ce W. B. Hall 
Total 107 
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ledeizrial Notes 


Condit Offices in New Home.—The 
Condit Electrical Manufacturing Cor- 
poration has moved its sales and executive 
offices to the new administration building 
at Hyde Park, Mass. 

Electrad Appoints Millard Van 
Blaricom.—The development of its 
amplifier business necessitating the en- 
largement of the technical staff, Millard 
Van Blaricom, expert in amplifying sys- 
tems, has been appointed, according to a 
statement by Arthur Moss, president of 
Electrad, Inc., New York. 

Westinghouse in Refrigeration 
Field.—Distribution of the Westinghouse 
refrigerator to all parts of the United 
States east of Kansas City will be begun 
at once, according to an announcement by 
Carl D. Taylor, manager of the refrigera- 
tion department of the Westinghouse 
Electric and Manufacturing Company. 
During 1930 the refrigerator has been 
distributed and sold in a_ gradually 
increasing area in the east. 

Roebling Absorbs New Jersey Wire 
Cloth Company.—According to a recent 
announcement, the New Jersey Wire 
Cloth Company will cease its corporate 
existence on January 1, and the business 
will be continued by the John A. 
Roebling’s Sons Company. The New 
Jersey Wire Cloth Company, now a 
subsidiary of the Roebling Company, 
manufactures wire cloth, wire netting, 
wire fences, etc., the sale of which will be 
continued through the parent company 
and other Roebling branches. 

Grounding Devices.—Bulletin, 36 
pp., ‘Principles of Grounding.”’ Presents 
methods of grounding electrical apparatus 
and auxiliary equipment. A _ typical 
ground bus for an outdoor substation is 
illustrated, embodying recommendations 
of N. HE. L.A. committees. Types of 
Burndy connectors for diverse applications 
are shown, as well as connectors used for 
copper or aluminum tube, cable or bar. 
Burndy Engineering Co., Inec., 230 Hast 
45th Street, New York. 

New G. E. Plastic Department.— 
The various plastic activities of the 
General Electric Company have been 
coordinated into one department known 
as the plastic department according to an 
announcement by Gerard Swope, presi- 
dent of the company. R. EH. Coleman 
has been appointed manager of the new 
department with an advisory committee 
consisting of vice-presidents J. G. Barry, 
chairman, W. R. Burrows, and C. EH. 
Eveleth. The new department will be 
responsible for sales, engineering and 
manufacturing of plastics and involves 
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activities at the Pittsfield, Schenectady, 
Fort Wayne, Hrie and Lynn (River) 
plants of the company. 

New Power Amplifiers.—EKlectrad, 
Inc., 175 Varick Street, New York, has 
announced the addition of two newly 
perfected power amplifiers utilizing 
the revolutionary Loftin-White direct- 
coupled system which, with their model 
A-245, completes a line of amplifiers 
suitable for the present-day requirements 
of sound amplification of all types. These 
Electrad direct-coupled amplifiers are 
readily adaptable to all usual require- 
ments of sound amplification from 
microphones, phonograph pickups, radio 
tuners—in fact for all types of amplifica- 
tion at audio frequencies. 

NEMA Opposes One Form of Bids on 
Electrical Equipment.—Opposition to 
the practice of requiring detailed working 
drawings with bids on electrical equip- 
ment or as an element of contract, was 
expressed in a resolution adopted Novem= 
ber 21 by the Executive Committee of the 
National Electrical Manufacturers Asso- 
ciation. The resolution is as follows: 


WuereEas: The practice of requiring 
detailed working drawings with bids or as 
an element of contract is objectionable 
and works a hardship on the manufacturer 
in that there is involved not merely un- 
necessary expense, but the demand for in- 
formation and data which are the result of 
knowledge and experience, and are major 
elements of the bidder’s ‘‘Stock in trade,”’ 
be it Rersotvep: That the National 
Electrical Manufacturers Association 
hereby records its formal opposition to 
the practice. 

This opposition does not apply to such 
outline drawings of apparatus showing 
overall dimensions, assembly drawings of 
major components, wiring diagrams, 
performance data and other diagrams, 
charts, photographs and instructions as 
are needed for installation, operation and 
maintenance purposes. 


Trade Viieratare 


Illumination.—Booklet L. P. 102, 40 
pp., entitled ‘Tendencies in Lighting 
Practice, 1930.’’ Illustrated. General 
Electric Company, Nela Park, Cleveland, 
Ohio. 


Steam Generating Equipment.— 
Catalog GC-6, 16 pp. Describes and 
illustrates the fuel burning and steam 
generating equipment manufactured by 
the Combustion Engineering Corporation, 
200 Madison Avenue, New York. 


Automatic Controller Valves.— 
Catalog 2002, 20 pp. Describes Bristol’s 
automatic controller valves, motor oper- 
ated types, including the latest develop- 
ments for steam, water, airand gas. The 
Bristol Company, Waterbury, Conn. 

The Coordination of Light and 
Music.—Bulletin L. P. 101, 24 pp. 
Describes the application of color lighting 
in motion picture theatres. General 
Electric Company, Nela Park, Cleveland, 
Ohio. 

Fuse Meter Service Switch.—Bulle- 
tin 23, 4 pp. Describes Wadsworth 
accessible fuse meter switch with range 
and lighting circuits for new and old 
residence wiring. Wadsworth Electric 
Manufacturing Co., Ine., Covington, 
Ky. 

Cars and Car Equipment.—Bulletin 
1882, 32 pp. Describes and illustrates 
twenty-six types of street cars and buses 
placed in service within the last two 
years. Westinghouse Electric & Manu- 
facturing Corporation, East Pittsburgh, 
Penna. 


Ash Storage Tanks.—Bulletin, 16 pp. 
Describes vitrified glazed tile, ash storage 
tanks, providing complete facilities of ash 
storage for all types of ash conveyor 
systems. United Conveyor Corporation, 
Old Colony Building, Chicago, Ill. 

Automatic Reclosing Equipment. 
—Bulletin 20508, 4 pp. Describes West- 
inghouse type FO-22 outdoor automatic 
reclosing equipment, designed for use on 
feeder circuits. Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Penna. 


Tachometers.—Catalog 46, 16 pp. 
Describes Brown electric indicating and 
recording tachometers. These instru- 
ments consist of the indicating, recording 
or automatic control instrument. tachom- 
eter generator, wiring between generator 
and instrument. The generator can be 
connected to the driving shaft through 
gears, pulleys, chain or flexible coupling. 
The Brown Instrument Company, 
Philadelphia, Penna. 

Small Motors.—Bulletin 1883, 16 pp. 
Describes the various types of Westing- 
house small power motors. Illustrations 
show the construction details of the 
motors and some of their many applica- 
tions. Another feature of this publication 
is a description of the sentinal breaker, a 
compact starting switch that provides 
overload protection for fractional horse- 
power motors. Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Penna. 


Electrical Engineering 


Another year added tothe 
ERFORMANCE RECORD OF KERIT 
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WIRE & CABLE COMPANY 


NEW YORK CHICAGO SAN FRANCISCO 
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ERE’S ACCESSIBILITY 


in Automatic 


Reclosing Equipment 


for LOW-VOLTAGE FEEDERS 


Westinghouse Type FO-22 Auto- 
matic Reclosing Equipment with 
the switch house door and hinged 
panel opened to afford access 
to the secondary circuits. 


ERIODIC inspection of equipment is 
P ove: neglected because of inaccessi- 
bility. This difficulty has been overcome 
in the Westinghouse Type FO-22 auto- 


matic reclosing equipment. 


A hinged sheet steel panel-with the neces- 
sary instruments and relays mounted in it, 
is used in a weatherproof switchhouse. 
Secondary circuits are completely exposed 
when the panel is open. Because of this 
accessibility, thorough inspections are a 
matter of course, thereby insuring that the 
equipment is always in condition for con- 


tinuous service. 


Further information can be obtained by 
writing for Leaflet 20508 or by calling 


the nearest Westinghouse district office. 


Service, prompt and officient, by a coast-to-coast chain of well-equipped shops 


Westinghouse 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B.C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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Acknowledged efficiency 


Gay 
ELECTRIC } 
SPECIALTIES Jig 


MAD RIVER STATION 

OF OHIO EDISON CO. 

A 20,000 Kw. Plant, Attains 
15,923 B.T.U. per Kw.-Hr. 


OSSIBLY there are other sta- 

tions of a size comparable to 
Mad River that have as good an 
operating performance. ... But 
here is a plant running under 
load conditions not particularly 
favorable to economy that 
achieves a fuel-to-energy output 
ratio as low as is reached by 
many other stations much more 
pampered as regards load as 


signment. Electrical World, Aug. 16 


Beauty and Economy 


With equipment care- 
fully selected for effi- 
ciency and dependable 
performance, it follows 


that G&W potheads 
were installed. 


Terminal substation—showing G@W potheads 


G&W devices are successful because they are conceived by distribution engineers who 
have a modern factory and a complete laboratory with which to work. Add twenty- 
five years experience to this and it is small wonder G& W products lead the field. 


Have You Our New Catalog No. 30? 


ee ne ee ee ae oe a aac eoee. PLiex cake! Sl. ge RE eS ale ans 2 Tel acc gavin Scan p Ene 
Potheads 7” Subway Boxes * Cable Terminal Devices 7» Automatic Transfer Switches 


Electric Specialty Co. 


7780 Dante Avenue, Chicago ’ Representatives in ys Cities 
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in Submarine Cables 


Laying parallel and simultaneously three Submarine Cables 
across the Mississippi River at Davenport, lowa, forthe Peoples 
Power Company. Each Cable of the leadless three conductor 
type, four inches in diameter and one mile in length, operat- 
ing at 15,000 volts. 


HE development of submarine cables to meet every 
need—to render far longer service and assure the 
greatest efficiency of transmission—has been the con- 
stant aim of the American Steel & Wire Company. 


Back of these outstanding products are years of wire 
making experience—and this is apparent in superior engi- 
neering service—reasonable cost, and proved quality. 


No matter what your electrical problem may be—whethei 
you need standard or special cables for submarine, over- 
head or underground use, you will find us ready to serve 
you efficiently and economically. We make cables in 
any quantity, of any size or type and for any voltage, 
to meet the most rigid specifications. 


AMERICAN STEEL & WIRE COMPANY 


UBSIDIARY § UNITED STATES STEEL 7 ~ORPORATION 


208 S. La Salle Street, Chicago 30 Church Street, New York 
Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo Cincinnati Cleveland Dallas 
Denver Detroit Kansas City Memphis Milwaukee Minneapolis-St. Paul Oklahoma City Philadelphia 

Pittsburgh Salt Lake City St. Louis Wilkes-Barre Worcester 
Pacific Coast Distributors; Columbia Steel Company, Export Distributors: United States Steel Products Co., 
San Francisco Los Angeles Portland Seattle Honolulu 30 Church St., New York City 
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PACIFIC ELECTRIC 

FLOOR MOUNTED 

MULTIPLE BREAK 
OIL CIRCUIT BREAKERS 


NEW PLANT ADDITIONS AND EQUIPMENT 
ENABLE US TO GIVE FAST DELIVERY ON 
LARGE ORDERS 


EIGHT 138 KV. AND TWO 69 KV. PACIFIC OIL CIRCUIT BREAKERS LEAVING THE PACIFIC 
ELECTRIC PLANT LESS THAN 90 DAYS AFTER RECEIPT OF APPROVED DRAWINGS. 


acific Electric Manufacturing Corp. 


Bay View, San Francisco, Cal. Dunes Highway, Gary, Indiana 
30 Church St., New York City ioe ec aueone St., BeAr oes ae ; ix 
/N aes wig uilding, Kansas City, oO. 
Allen Building, Dallas, Texas Symes Building, Denver, Colo. 
H. W. Hellman Bldg., Los Angeles, Cal. Plymouth. Bldg., Minneapolis, Minn. y, 
Liggett Building, Seattle, Wash. P. O. Box 263, Phoenix, Ariz. L\ /\ 
89 Broad St., Boston, Mass. Bedell Building, Portland, Ore. 
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ESTON has added Volt-Ohm- 

meters to their famous family 
of Model 506 and Model 301 in- 
struments. Now, resistance measure- 
ments may be read directly and 
easily from these new meters; on the 
314 inch size up to 500,000 ohms and 
on the 2 inch size, 10,000 ohms. 


In size, style, and appearance, these 
instruments exactly match other 
meters of the Model 506 and 301 


design, with black Bakelite or metal 


cases. The scales are unusually wide, 
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legible and open even to zero posi 


These instruments are especially 


useful in industry for small panels 


where Weston reliability is desired 


and extreme accuracy is not of prime 


importance. In testing continuity of 


circuits, both in service work and 


during manufacture, measuring re- 


sistances of component parts of elec- 


trical products, and checking resis- 


tance of complete units, these new 


Weston meters will prove practically 


invaluable. 


DESCRIPTION 


These volt-ohmmeters are supplied in Models 
301 and 506 with 344 inch and 2 inch di- 
ameters respectively. They are of the per- 
manent magnet movable coil type, and have 
etched volt-ohm scales. Accuracy within 2%. 


Model 506: Range 3 volts, 10,000 ohms. 
Model 301: Range 41/2 volts, 100,000 ohms. 
Model 301: Range 15 volts, 500,000 ohms. 


Write today for circular KK for com- 
plete description of these new Volt- 
Ohmmeters. 


WESTON ELECTRICAL 


INSTRUMENT CORPORATION 
584 Frelinghuysen Ave., Newark, N. J. 
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PERMANENT ELEC- 
TRICAL CONTACTS 
and LOW CONTACT 
RESISTANCE are as- 
sured through this 
new Electrad Pressure 
Anchorage. Open 
ends permit air cir- 
culation throughout 
tube 


VITMONEL 
FERRULE 
TYPE 


VITMONEL 
STANDARD 
LUG TYPE 


PERMANENT Contaets 


One of the Many Features Which 
Prove the Superiority of 


ELECTRAD RESISTORS 


represent the thorough attention to detail which 
9 characterize all Electrad Products. 


RS! Ferrule Type Resistors for insertion in fuse clips offer 

'many features hitherto unavailable. Pressure an- 
chorage lies flat under enamel—no exposed wires. Contact ferrules of Monel 
metal provide uniform expansion of all parts. Ferrules fit tightly by own 
spring pressure. Will not work loose under hardest usage. No center bolt. 
Free air circulation throughout tube assures cooler operation. Standard 
Ferrules 9/16” and 11/16”. Can be furnished in all usual resistance values and 
wattage ratings, for this type resistor. Special sizes to order. Standard lug 
type made in all usual sizes. Special sizes to order. Mail coupon for 
4 page illustrated Circular. 


For That ‘‘Special Job’’ Consult 
Our Engineering Department 


The Electrad line of resistors and voltage controls is complete. There is a 
unit for all radio purposes, small motor control and for vacuum tube relays, 
counters and other devices. 


Our Engineering Department will gladly cooperate with you in the selection 
of the proper unit for your purpose—or, if a special design is required, develop 
it from your specifications. 


Write us today or mail coupon for technical data on Vitmonel resistors and 
general line of Electrad Resistors and voltage controls. 


175 Varick St., New York, NY. 


ELECTRAD 


INC. 


ELECTRAD, ING., Dept. J-1, 
175 Varick St., New York, N. Y. 


Please send me your free circulars covering VIT- 
MONEL Resistors. [ | Check here for technical 
data covering all Products. 
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Nine 400 ampere type C and three 1300 
ampere type B, 7500 volt Armorclad 
Switchgear units for central station service. 


rmorclad Switchgear 


— combines into one metal encased, compound 
filled, factory built and assembled unit, all of 
the necessary apparatus to make a complete 
three phase oil circuit breaker installation. 


The Armorclad principle was de- 
veloped over twenty years ago by 
A. Reyrolle & Co. Ltd., of Hebburn- 
on-Tyne, England. Today they are 
the largest manufacturers of metal- 
clad oil circuit breaker equipment 
in the world. Allis-Chalmers intro- 
duced Armorclad Switchgear into 
the United States. 


Allis-Chalmers will be glad to figure 


on your oil circuit breaker equip- 
ment. 


AL 
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LIS- CHALMER 


Allis-Chalmers Manufacturing Company, Milwaukee 


Armorclad Switchgear is adaptable to practically all cases 
where formerly other types of alternating current switching 
equipments were used. It has lent itself advantageously 
to installations where space limitations are such that it 
would be impossible to use another type. Primarily Armor- 
clad Switchgear was developed for use in mines and 
underground work where space and safety was of vital 
importance. Its use then spread to power houses and 
substations. Now its advantages are becoming recog- 
nized by practically all users of electric power. 


S 
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A Noteworthy Mounting 


TES Engineer or Superintendent of Distribution or Outside Plant 
Dept., etc., will be interested in this exceptional pole mounting 
job as an indication of the adaptability of Williams Pole Mount 
construction to all sizes of poles. If he has not already arranged for 
a few trial installations under operating conditions for salvage of 
poles decayed at ground-line—without service interruptions or 
overhead changes—or for new installations on rock, concrete, bridges, 
etc., he has been overlooking a real operating economy confirmed by 
over 5000 successful installations. 


Note the following data on this flagpole, mounted for the Canadian National 
Exhibition, Toronto, last August as the largest, or second largest single spar 
flagpole in the world: 


Length of wood pole........... 177 ft. Pole diam. butt 31 in., top....... 934 in. 
Foundation above ground....... 4<ft.. _ Weight of pole... .... 25... ces 9 tons 
Ball and cap unit.............. 4 ft. Weight each Mount casting...... 1 ton 


Total height above ground...... 185 ft. Foundation weight over....... 200 tons 


Smaller poles, whether wood or tubular steel, plicable to varying percentage of all pole 
such as are used in electric service for trans- salvaging or new pole construction in any 
mission, distribution, communication, flood-_ district. Blasting is eliminated in setting 
lighting, etc., are being similarly mounted in poles on rock. Efficiency of night sports 
standard Pole Mount units with complete illumination, etc., is increased by supporting 
satisfaction and worthwhile savings. Ap- tallest poles available entirely above ground. 


We feature Engineering Service for special applications. Send for full data. 


MALLEABLE IRON FittiInGs COMPANY 


Pole Hardware Dept. lenoiendsnise Nexe| Branford, Connecticut 


3 New York Sales Office: Thirty Church Street 
Canadian Mfg. Distributor <4lE> 
a LINE & CABLE ACCESSORIES, Ltd., Toronto S 


Other M. I. F. Pole Hardware 
Specialties include: Cross-arm 
Gains, Guy Hooks and Eye Nuts, 
Cable Suspension Clamps, Insu- 
lated Suspension Hangers, Re- 
inforcing and Ex- 
tensionC lamps 
for tubular steel 
poles, etc. 
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Wren next you look at a pin type insulator 
turn it over and examine the pin hole. 
Locke pin type insulators have perfect pin 
holes because they are metal threaded. 
This metal thread not only raises the 
corona point of the insulator but by elimi- 
nating the imperfections always found in 
the old porcelain threaded type allows a 
sturdier, less expensive pin to be used. 

Construction men appreciate the ease of 

assembly and the reduction in time, labor 

and consequently in expense afforded by 

this advanced design. 

Locke pin type insulators and Locke Red- 

head or Leadhead pins form a perfect com- 

bination. Specify them for your next line 

and you will find out why other transmis- 

sion engineers have so enthusiastically 7 
adopted them. 


vocer ssutator conronarion Hl) IK IF 
PORCELAIN 
INSULATORS 
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PREVENTING 


DISTRUCTIVE 


STRESSES 
with the 


Seven Keys to Value 
1. The Tell-Tale Color Glaze 
ae sehen ' 2. Short Spaced Units 

aap ayare SEIS Ee 3. The Gasket Assembly 

VA ONS es ilk 4, The Beaded Cap Design 
IN If ON Hie = =5,. The Sanded Surface 
“ Ni 6. Treated Sanded Surface Joints 

7. The Resilient Steel Pin 


HE METAL CAP of a suspension 
insulator unit, when in actual 
contact with the top of the 
porcelain disc, can and does 
impose destructive forces on the porcelain. This “frozen” assembly, charac- 
teristic of suspension units of 1910 and 1911, failed to provide the relief 
necessary to compensate for the greater relative expansion of the metal 
caused by temperature changes. 


First efforts to relieve this condition were incorporated in O-B Suspension 
Insulators in 1912. A gasket was inserted between the edge of the cap and 
the porcelain. It provided ample clearance between metal and porcelain at 
this point and eliminated the development of stresses due to temperature 
changes. 


The result of this simple, yet important change, was effectively demonstrated 
by a remarkable performance of the first line equipped with insulators em- 
bodying this refinement. This line functioned without interruption for 
twenty-two months, an unexpected record. It so effectively demonstrated 
the advantage of the gasket assembly that it has become a standard assembly 
practice for all cap and pin type suspension insulators. 


Look for the Gasket Assembly, make sure that you get it, for it is one of the 
important Seven Keys to Value. When you are seeking it, you may wish 
to bear in mind the fact that O-B discovered the need and first provided the 
Gasket Assembly in 1912. 


‘ Ohio Brass Company, Mansfield, Ohio 
1307H Canadian Ohio Brass Company, Limited 
Niagara Falls, Canada 


PORCELAIN 
INSULATORS 


LINE MATERIALS 
RAIL BONDS 
CAR EQUIPMENT 


MINING 
MATE! 
NEW YORK PITTSBURGH CHICAGO CLEVELAND ST.LOUIS ATLANTA DALLAS Sh ote 
PHILADELPHIA BOSTON LOS ANGELES SAN FRANCISCO SEATTLE 
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BURNDY 
CONNECTORS 
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for COPPER OR ALUMINUM BAR, TUBE, CABLE, OR ROD 


Write for Details 
ATLANTA DALLAS MONTREAL ST. LOUIS 
BOSTON DENVER NEW YORK TORONTO 
BUFFALO - DETROIT PHILADELPHIA VANCOUVER 
CHICAGO LOS ANGELES ENGINEERING CO. INC SAN FRANCISCO PITTSBURGH 
CLEVELAND MINNEAPOLIS 230 EAST 45TH STREET > NEW YORK SEATTLE NEW ORLEANS 
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INSTANTLY and safely, with the parting of these massive contacts, the short circuit comes 
to an end. You can depend on the FO-40. 


Soba | tf o ee 


CONDIT ELECTRICAL MANUFACTURING CORPORATION 
Boston, Mass., U. 8. A. 


— a cee Md _ 


ipDiT> 
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Speaking of Design and 
Construction of Substations 


DOSSERT 
< 
Installation by 
W.V. PANGBORNE & CO. 
Construction Engineers 
Philadelphia, Pa. 
7 A DOSSERT 
To Design 
e@ 
Engineers: 
e 
In recent issues of this paper, heavy-duty lug giving a workmanlike finish to the 
Dosserts with laminated base terminals for installation. 
2,000,000 c.m. cables were illustrated. In designing station layouts, engineers will 


find the Dossert Line most helpful in lay- 


The photo above shows these terminals on ite iy a tite 


the knife switch connections in rear of a 
panel in the rotary room of the Carlisle 
Street Substation of the P. R. T. 


And the Dossert plant is always at the 
service of engineers in producing specially 
designed Dosserts for special applications. 


Philadelphia. 

Book showing the complete line—also con- 
In the foreground you see the Dossert taining valuable data on wires and cables 
laminated base lug and the Dossert angle —sent on application. 


DOSSERT & CO., H. B. Logan, Pres., 242 W. 41st St., New York 


It’s a 


DOSSERT 


January 1931 - Please. mention ELECTRICAL ENGINEERING when writing to advertisers 15 


oS 
Th tu mite 


BUS COMPARTMENT 


BREAKER COMPARTMENT-CLOSE 


“The : | 
World's DOOR ~ CLOSED = | 
Largest | HORIZONTAL BUS | 
Builders T{ AND SUPPORTS 
ay BARRIERS 
Air-Type | 
salar PANTAGRAPH~ CLOSED | 
ar MALEANDFEMALE 
DISCONNECTS 
OPERATING HANDLE CLOSED | 
CABLE LUGS 
INTERLOCK TRIPS BREAKER 
i EFOR } : | 
ee | VERTICAL BUS TIES 
CONTROL WIRING 
SOLENOID AND RELAY TROUGH 
RACKING OUT SCREW 
HORIZONTAL BUS 
AND SUPPORTS 
i 
; 
i { 
HALE DISCONNECTS 
ON INSULATED 
SUPPORT — OPEN 
| FEMALE DISCONNECTS ON 
| BREAKER STUDS — OBEN 
! : CABLE LUGS 
t 
| INTERLOCK TRIPS BR & PANTAG RATE OE 
BEFORE RACKING OUT OR IN _ 
Scanner ae ans 
CONTROL WIRING orld’s 
z pROuee Largest 
IS CONTROL CABLES” Bui ie 
SK 
RACKING QUT SCREW Air-Type 
: Circuit 
: ) pe : : Patented and 
DOOR INTERLOCK - : Er) | nolents apolied Breakers’ 
This is a Multumite-Hingite group mounting ten sole- struction) and with hand operated U-Re-Lites mounted 
noid operated U-Re-Lites of 1250 amperes capacity at from two to six high, according to capacity. 
440 volts, 3 phase, 60 cycles. Multumite groups are Get in touch with our nearest representative for data 
also made without the double disconnects (Rigite con- on a Multumite group to meet your requirements. 


L-T-E CIRCUIT BREAKER COMPANY, 19th and HAMILTON STS., PHILADELPHIA 


Birmingham, Crawford Bldg.; Boston, 201 Devonshire; Buffalo, Ellicott Sq. Bldg.; Chicago, 333 N. Michigan Ave.; Cincinnati, Union Trust Bldg.; Cleveland, 
Terminal Tower Bldg.; Dallas, Burt Bldg.; Denver, Tramway Bldg.; Detroit, Penobscot Bldg.: Duluth, Providence Bldg.; Kansas City, Midland Bldg.; 
Los Angeles, 106 W. 3rd; Minneapolis, Plymouth Bldg.; Montreal, 151 Lagauchetiere St. West; New Orleans, 708 Girod St.; New York, 12 E. 41st St.; 
Omaha, Electric Bldg.; Philadelphia, 1505 Race; Pittsburgh, Grant Bldg.; St. Louis, Bank of Commerce Bldg.; San Francisco, Call Bldg.; Seattle, 802 33rd 
Ave.:§ Toronto, 149 Adelaide St. E.; Vancouver, 500 Beatty Street; Winnipeg, National Cartage Office Building. 


ORTOAOOGAL ran TAS wy, 5 
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OR the first time in the insu- 
lator industry, you can now get 


independently certified perform- 
ance facts. 


We engaged the A. C. Nielsen Com- 
pany, Chicago engineers, to investi- 
gate and report on various Lapp 
Insulator installations. Consider 
Galveston, for example. 


Winds from the Gulf of Mexico cause a 
fine salt deposit, combined with dust and 
dirt, dampened by heavy fog. The 33 kv. 
line originally had 45 kv. pin type insu- 
lators. Despite 20 annual routine clean- 
ings there occurred frequent burning of 
cross arms and poles; insulators were 
shattered from the pin, causing line 


interruptions. 


Then 66 ky. standard pin type insulators 


CERTIFIED FACTS 


about 


LAPP INSULATORS 


were installed, but surface leakage, dur- 
ing an unusually difficult operating pe- 
riod, gave rise to numerous complaints 
from disturbed residents. There was 
serious talk of doing away with the lines 


entirely. 


Competitive insulator tests were invited. 
Asaresult,the entire island was equipped 
with Lapp Fog Type Insulators, No. 5805. 
Complaints have been entirely eliminat- 
ed. Requests for removing the line have 
subsided. During the intervening 3 years 
the Lapp Insulators on 75% of the line 
have not been cleaned once, yet their 
performance is described as “entirely 


satisfactory.” 


These statements are certified by two 
officials of the power company. We have 
a limited quantity of these complete re- 


ports. Write for one. 


LAPP 


INSULATORS 
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High Current 


of any desired value 
as long as you need tt 


Heavy-current, air-cooled transformer 
with primary switch, capacity 10 kva. 


for 
WELDING 


TESTING 


HEATING 


RIVETING 


For more than 29 years AmerTran engineers 
have been designing high-current transformers 
for stepping down line voltages to the low 
values required for heat-control applications. 
These units are made to your exact specifica- 
tions and represent the best available equip- 
ment manufactured for the purpose. They 
are being used by many large industrial com- 
panies* for fusing metals by electrical proc- 
esses, for heat control in furnaces and pipe 
lines, and for testing circuit breakers, switches, 
relays, and current transformers. 


The illustration shows one of our latest air- 
cooled models. This is housed in a compact, 
welded case and has been built to stand severe 
*Names on request. 


service. The secondary is of copper bus bar; 
it has a high conductivity and provides a con- 
venient means of connecting the transformer 
to the load. The primary winding is provided 
with taps to permit a 50% variation in second- 
ary output. If desired, similar transformers 
can be supplied with two-section secondary 
coils so as to obtain a double voltage range. 


The AmerTran line includes transformers of 
the highest quality for every industrial, 
laboratory, and radio application. If your 
problem requires a transformer our engineers 
welcome the opportunity of being of service. 


Send for latest literature. 


AMERICAN TRANSFORMER COMPANY 


Transformer builders for over 29 years 


180 EMMET STREET 


NEWARK, N. J. 


Representatives 


Atlanta, Ga.—H. Douglas Stier, 101 
Marietta St. 


Boston, Mass.—Electrical Apparatus Sales 
Co., 10 High St. 


Chicago, Ill.—Westburg Engineering Co., 


53 West Jackson Blvd. So. 16th St. 


Knoxville, Tenn.—Arthur L. Pollard, 
910 West Clinch Ave. 


Minneapolis, Minn.—Elliott Equipment 
Co., 708 Sixth Ave., South. Bldg. 


Philadelphia, Pa.—L. D. Joralemon, 112 


San Francisco, Calif—James H. Southard 
682 Mission St. 


St. Louis, Mo.—J. W. Jones, 432 Pennant 


Montreal, Que.—W. O. Taylor & Co., Ltd. 
415 Canada Cement Bldg. 


ai AMERTRAN 


RA 


) TRANSFORMERS 
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y\BATTERY CHARGER 


& 


THE DIVERTER(POLE) GENERATOR 


CONSTANT 
VOLTAGE INHERENT 


RUNS AS 
MOTOR SAFELY 


FOR ALL KINDS OF BATTERY CHARGING— WITH SAFETY @ ECONOMY 


ses rooted eetecen ter goa ne cet sceeveretapreareees: 


| 


| | 4 DECREASING LOAD DIVERTER POLE GENERATOR ! t 
i j cine LOAD | ; } 
| i steaiectaee! DIVERTER POLE GENERATOR ieee rN i 
SS ans t i : 
SCCINCREASING LOAO 


Ss SHUNT GENERATOR 
: / SS. aiden: 
NS 
DECREASING aS 


Sw 
LOAD | : 
SHUNT GENERATOR 


_RATED 
LOAD 


COMPARISON OF THE VOLTAGE CHARACTERISTICS OF THE DIVERTER POLE 
_ | AND THE SHUNT GENERATOR IN CONTROL BUS SERVIC | 


guorsnias sas mika AES | 


Unusual Characteristics 


A flatter voltage curve than can be had in a compound 
generator. 


Can be designed with or without overload capacity. Will 
not reverse its polarity when operating as a motor. 


When floating with a battery will maintain correct voltage 
month after month without adjustment. 


Built by a company specializing in battery charging equip- 
ment for nearly a quarter century. 


Also manufacturers of Low Voltage Electroplating Generators, ~ 
variable speed D, C. Motors and Motor-Generators of all kinds. 


The &lectric Products (Co. 


GCLEVELAND, OHIO 


1725 Clarkstone Road 
New York Office 126 Liberty St. 
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In these modern times of keen competition, uninterrupted 


motor operation is of paramount importance. » » » That is 
why Wagner type CP air-jacketed motors are preferred by 
the leading engineers, particularly for machines which must 
keep going whatever the atmospheric conditions may 
be. » » » For Wagner CP air-jacketed motors are so built 
that nothing obstructive or injurious can find its way into 
the motor in sufficient quantity to require frequent re- 
moval. As the cross-section drawing illustrates (in this 
case showing one of the smaller sizes), these CP motors 


are provided with two frames, an outer frame which guides 


a strong cooling draft over the motor, and an inner frame 
with clearances around the shaft only, clearances thru 
which nothing obstructive or injurious can get into the motor 
because of seals and grease packing. On larger sizes, a fan 
is provided at each end, the air exhausted around the 


periphery of the stator, as illustrated by the larger motors 


6400 Plymouth Avenue, Saint Louis, U. 


in the accompanying picture. » » » These Wagner CP 


air-jacketed motors, so indispensible for the elimination of  [Mea(ilohgelatMiiina- TW tlaxel sil. amy Vet 
frequent motor shutdowns and the lowering of expensive ~ SINGLE-PHASE DISTRIBUTION " DESK WALL 
motor maintenance, are fully described in a new edition of - POLYPHASE ‘POWER | CEILING 
Wagner Bulletin 151, copy of which will be sent upon request. DIRECT CURRENT INSTRUMENT VENTILATING 
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‘Impossible 2 
—but we did it! 


It was four o'clock in the afternoon. 

A large manufacturer of telephone equipment 
made a sudden change in an important export 
order. A 16-cycle, 500 watt transformer was needed 
by noon the next day. 

A special transformer in !ess than six working 
hours! Impossible ? 

Not for the C. T. C. organization— When was 
it delivered ?— Noon, the next day 


kk Ok 


THIS GALLERY OF FRAME MOUNTINGS 
is but a corner of our stockkeeper’s gallery of 
large and small transformer mountings, all avail- 
able for any job. This array of transformer sizes, 
ratings and mountings explains why C. T. C. has 
achieved such a wide reputation for prompt service. 


January 1931 


= 


ransformer Headquarters 


This is 
CT-1243 


Lon is a splendid example of a power 


transformer made forthe Hammarlund 

Mfg. Corporation. It supplies plate and 
filament voltage for a 280 rectifier, and fila- 
ment voltage for seven 224 or 227’s and for 
a pair of 245’s, 

C.T.C. transformers have many exclusive 
features of design, including electrostatic 
shields wound as an integral part of the 
coils, and snap-on transformer covers easily 
removed for inspection of leads. 

C.T.C. manufacturing facilities, from 
punch press department to shipping room, 
can meet any radio manufacturer’s produc- 
tion schedule. 


A Special Service 


The complete C.T.C. facilities are avail- 
able for building special transformers. Men, 
whose very lives are bound up in trans- 
formers, take keen delight in aiding the 
development of new mechanical devices by 
contributing a well designed transformer. 
This engineering service is priceless. It is 
the work of men who have their heart and 
soul in their profession. Let them hear your 
transformer problems. 


Coils, of course. And, we build the 
machines that do it, too! Why? Because 
C.T.C. has definite ideas on how to wind 
good coils, the outcome of years of spe- 
cialized experience in transformer 
manufacture. We’re severe judges of 
our product and its performance. 

We punch our own core laminations, 
mounting frames, cover shields, and 
terminal blocks. We also make all dies 
and jigs in our own tool room. It’s just 
another way that C.T.C. service bene- 
fits the transformer user. 


* * * 


ON TOP AT THE BOTTOM 
OF THE WORLD 


REAR ADMIRAL RICHARD E. BYRD 
and the Executive Committee 
of the Byrd Aviation Associates 
express to 
CHICAGO TRANSFORMER COMPANY 
their enduring appreciation 
of the most valuable co-operation 
in the equipping of the 
BYRD ANTARCTIC EXPEDITION 
and most gratefully acknowledge 
that without such assistance the 
accomplishment of the Expedition in 
the Antarctic would not have been possible. 


fpueeeaiy ne 


{ai} -—-____-. 


CHICAGO 


TRANSFORMER CORP. 


2624 Washington Blivd., 
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An Interesting Example of Control Engineering 


this Converter Control 
was engineered by EC&M 


22 


PROTECTED against 


damage by power failure — 


F POWER fails while this converter is in 

operation, the air blast which blows thru 
the molten metal will also fail. If no precau- 
tions were taken to avoid this condition, the 
molten metal would immediately start flowing 
downward thru the air inlets or tuyeres, where 
it would solidify. The EC&M Magnetic Con- 
troller, illustrated at the right, guards against 
this condition. 


Normally, this controller directs the opera- 
tion of the converter from a manually operated 
master switch. The instant that power fails, 
however, the control is taken from the operator 
and the controller automatically directs the rota- 
tion of the huge cylinder by means of power 
supplied by the energy of the flywheel on the 
motor-generator set until the tuyeres are above 
the surface of the molten metal. Then a limit 
stop cuts off the motors. 


Below—One of eight EC&M 
Time-Current Controllers used 
to control eight of these hot 
metal converters. 


Protection against failure of the air blast is 
also accomplished in the same manner. If the 
blast fails or the pressure falls below a pre- 
determined value, the control is taken from the 
operator and the converter immediately returned 
to the “‘safe”’ position. 


This is only one of the many examples of 
EC&M Control Engineering. Our nearest 
branch office will be glad to tell you more about 
this service. Write them about your next con- 
trol problem. 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK-50 CHURCH ST, 
CHICAGO-CONWAY BLDG. 
DETROIT-DIME BANK BLDG. 
BIRMINGHAM ~BROWN-MARX BLDG. 

CINCINNATI -|S:NATIONAL BANK BLOG. 
ST. LOUIS~6936 MARQUETTE AVE 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


CLEVELAND, OHIO 


LOS ANGELES~ 912 E. THIRD ST. 
HOUSTON -P.0.BOX 4182 
TORONTO-REFORD BLDG 


PHILADELPHIA ~WITHERSPOON BLDG. 
PITTSBURGH-OLIVER BLOG. 
SAN FRANCISCO-CALL BUILDING 
MONTREAL~CASTLE BLDG 
TULS A-~2I7E ARCHER ST 
SEATTLE-ALASKA BLDG. 
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Wood, 5-light arc dynamo 
GES 
18750 K. V. A., 6600-volt water-wheel generator 


THE old mill-wheel holds an honored place in 
our country’s industrial history. But the mill- 
wheel has gone to make way for the more 
efficient hydraulic turbine and great hydro- 
electric plants distributing light and power to 
homes and factories for miles around. 

As electricity began to force its way into the 
industrial world, certain names became asso- 
ciated with its progress. Among others is that 
of James J. Wood. The Wood dynamo is one 
of the many contributions made by this emi- 
nent engineer. It supplied the current for 
lighting the more progressive industrial plants. 

Companies, as well as individuals, rose to 
positions of leadership during this era of 
transition. Due to the quality of its products, 
National Carbon Company, Inc., came to be 
recognized as a leader in carbon manufacture. 
National Carbon Brushes contributed in no 
small degree to the development and applica- 
tion of electrical power. 

The canvas of the artist has preserved for 
us the old mill-wheel. The Wood are dynamo 
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mill-wheels 


shown on this page rests in a great museum. 


But both live again in the modern wheel of 
industry. Huge water-wheel generators, like 
that illustrated above, convert the water-power 
of our streams to the needs of industry. They 


are the mill-wheels of today. 


The research facilities of National Carbon 
Company, Inc., have provided a brush for 
every requirement of electrical industry and 
assure the production of grades to meet the 
needs of the future. Systematic maintenance 
of equipment and National Pyramid Brushes 
keep the modern mill-wheels turning at min- 


imum operating cost. 


NATIONAL CARBON COMPANY, INC. 


NY 
Unit of Union Carbide << \ N \ and Carbon Corporation 


\ << 
WCQ gFh 


- Cleveland, Ohio 


Carbon Sales Division 


TRADE MARK 
REGISTERED 


Branch Offices and Factories: 
Pittsburgh 


San Francisco 


New York 


Chicago 
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NORMA-HOFFMANN Ball and Roller Bearings are available in 
a complete range of sizes, covering the anti-friction bearing require- 


ments for all speeds and all loads. 


INTERCHANGEABLE! 


Think what that means! 


NORMA-HOFFMANN Ball Bearings have all the load capacity of any ball 
bearing—PLUS the higher speed-ability and the larger factor of safety 
which PRECISION standards impart. 


NORMA-HOFFMANN Roller Bearings have 50% (or more) greater steady 
load capacity than even a NORMA-HOFFMANN Ball Bearing of the same 
dimension, together with a large overload capacity and anexceptional shock- 
ability, with a speed-ability equal to that of the PRECISION Ball Bearing. 


NORMA-HOFFMANN Roller Bearings interchange in size with NORMA- 
HOFFMANN Ball Bearings and other standard ball bearings. 


Think of the opportunity thus afforded you—by simple replacement with- 
out change in dimension or design—to secure greater speed-ability, load- 
ability and shock-ability, longer life, becter performance. 


Our engineers offer their aid. Write for the catalogs. 


VRMA-AVFFMAN 
PRECISIVN BEARINGS 
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THEY KEEP A-RUNNING 


10 Horse Power 
Century TypeSCN 
Squirrel Cage In- 
duction3and2 
Phase 60 Cycle 
Motor—Across- 
the-line-Start. 


SIMPLICITY OF STARTING 


No current-limiting starting equipment is 
required on Century Type SCN Squirrel Cage 
Motors in 30 horse power and smaller sizes, 
because their starting current is within NELA 
recommendations... Any approved switch or 
starter may be used. As a result, they take full 
advantage of the line current—no current is 
dissipated in starting equipment—installation 
is simplified and maintenance costs are low. © 


Century Squirrel Cage motors are built in all 
standard sizes from 14 to 250 horse power. 


— CENTURY ELECTRIC COMPANY 
Century 250 Horse Power 60 1806 PINE ST. » » ST. LOUIS, MO. 

Cycle 440 Volt 1800 R.P.M. 

3-Phase Squirrel Cage In- 40 U.S. and Canadian Stock Points and More Than 75 Outside Thereof 
duction Motor. 


MOTOR GENERA- 
TOR SETS, ROTARY 


SINGLE PHASE, 
FHREE PHASE, 


AND DIRECT 
~ CURRENT MOTORS 


CONVERTORS, FANS 
AND VENTILATORS 


SCN*I-IO 


FOR MORE THAN 27 YEARS AT ST. LOUIS 
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THAT VOT WILL NEVER 


SHAKE LOOSE _-. 


® 


i RS farming it down on 
Shakeproof Lock Washer.~ 


ANUFACTURERS are fast learning that one of their 
most serious problems is now solved, forever! The 
Ba Shakeproof Lock Washer has provided a positive method 
Type 12. Internal for locking nuts and screws that defies the damaging action 
sie fale tat of vibration. 
This new Shakeproof principle has definitely improved the 
performance of thousands of products. It has been thor- 
oughly tested under the most extreme conditions and has 
earned the praises of designing engineers and production 
pe ea men, everywhere. The twisted teeth bite into both the nut 
ees Tila | and work and only applied pressure can release their hold 
Once a nut is tightened down on a Shakeproof Lock 
Washer—vibration cannot budge it! 


Your product deserves all the protection you can give it. 
Why not test Shakeproof Lock Washers in your own shop 
and see for yourself how they improve performance—lower 
production costs and save you hours of worry. Free samples 
will be gladly furnished—write for a supply, today! 


.. SHAKEPROOF, 


1,419,564 


£2, Lock Washer Company 


fi ees Ferma isk a cala {Division of Illinois Tool Works} ease eer 
"or Radio an ectrical Worr ‘ . . ° Teeth that 
: : 2517 North Keeler Avenue, Chicago, Illinois LOCK” 


Type 15. Countersunk 
For aoe 
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HE MICROSCOPE 
_ sHows 


See tight engagement oe Note loose fit 
of Self tapping Screw oe » of Machine Screw 
in metal. in tapped hole. 


Self-tapping Screws HOLD BETTER 


Comparative laboratory tests conducted by 
unbiased authorities prove that Hardened 
Self-tapping Sheet Metal Screws make better 
fastenings than machine screws or bolts and 
nuts. Practical demonstrations of this fact 
are found in hundreds of assemblies subjected to 
severe stresses of tension, shear and vibration. 


“But Why does this Screw hold better?”, an engineer 
will often ask. It is a natural question. A Screw 
that forms a thread in sheet iron, steel, aluminum 
and Bakelite as it is turned into an untapped hole, is 
revolutionary in principle. Such simplicity has not 
been associated with the making of secure fastenings. 


The microscope shows why a Self-tapping Screw holds 
better under vibration, the chief cause of fastening 
failure. Remembering that the security of a fastening 
under vibration depends upon how tightly the Screw 
threads are engaged in the metal, look at the unre- 
touched microphotographs here. It is easy to see why 
the Self-tapping Screw holds better. 


Its threads are so firmly embedded in the metal that 
screw and metal are practically one. But between the 


machine screw threads and the tapped threads 
(commercial tolerance) there is considerable space . .. 
space which permits the screw to loosen under vibration. 


Under stresses of tension and shear, a stronger fasten- 
ing is obtained with the Self-tapping Screw because it 
possesses greater tensile strength than ordinary screws, 
being made of a special steel, scientifically treated. 


More Facts in these two Free booklets! 


Proof of Economy Proof of Security 


PARKER-KALON 


HARDENED SELF-TAPPING 


a! Sheet Metal Screws 


PATENTED — APR 1 101 
J fastenings UG 14 1923~ 05140 Fee (0 1925 — OTHERS PENDIN 
Ava tay No laste r No 1920102 —OTMERS PENDING FAR . 
mee Y SERGRENCURE HOS 


ree! ieee “Why 


Birccatnt weetleag 


bertrrenier 


BESS TROTA ROR EMRR MOR URE 


Parker-Kalon Corporation, 198 Varick Street, New York, N. Y. 

Send me free books on Security and Economy. (Free samples 
for trial will also be sent if you tell us what you want to fasten.) 
Nabe ands Gores sma nena ee eh RR he on aR 


(Address seamres eee ot ae eee 2) Fd ae oe ee Ce AA beet 
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el 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 


VITROHM (WL) RESISTORS | 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


One Million 
Tested and approved by 


Is a Lot—But the Underwriters’ Labora- 
tories. 

Eyeing the past 39 years, Ward Leonard 

has made more than 5 BILLION joints 


between resistance wire andterminal inthe 
manufacture of VITROHM (@) RESISTORS. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 


Here are shown 6 te eee cone Cannot meet all 
of the methods for nectio As would needs. This Is logi- PUTTTTUUTUUUUNMCLLUIUUCOUCUUMMAULULUUUTUTUCMIAUULLLUUUUAOUUOLPLOUUUUULUAOOMELLLOLOOUOUUUOUUAUOULCCOOUUAUUOUTLLULULLOGCOAOOLULLLUOLUCLAEUULLLULLOOUUGUULLLLLLLOGGeeOUULLLLOGL AO be 
fastening : resistance be supposed, ONE cal when wire and 

wire t 


Various methods are used in making the 
joints. Wire size, refractory base charac- 
teristics and duty dictate the choice of 
methods. 


Terminal sizes and Joint shall be of Depends on the use. 
shapes are consid- the pressure type, Ward Leonard uses 
ered. Whether a brazed, or soldered every type. 


LAVA 


Precision Insulators 


These 5 BILLION joints are of real value 
to our customers. Here is experience al- 
ready earned, not to be gained at their 
expense. All doubt of satisfactory per- 
formance with any type is eliminated. 
Using VITROHM @) RESISTORS is a guar- 
antee of satisfaction—Specify them. 


WARD LEONARD 
ELECTRIC CO. 


Mount Vernon, New York 


Accurately made within 
the closest of tolerances. 


Inquiries Solicited 


AMERICAN 


LAVA CORPORATION 


27-67 Williamson Street 
CHATTANOOGA, TENN. 


Manufacturers of Electric and Heat Resistant Insulators 


SHUINUNNANUAUNLIVOUULANUDUINENUAQOUOLSUOUUUOO040000400000000000000000000000000000000000000000 0000 00SEDLAERUOUEOUERUAOOOUHOUOOUOUEU AAU 


SEUVNNUNOUNALLUUTANUUANUAUTDNAAU EEG 


resistor specialists for more than 39 years 


AMM 
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Is Your Product Ready 
for 1931 Competition? . 


Backed b Whatever the appliance, the Belden Soft 
Y Rubber Plug is a valuable sales feature. 
It will keep your product in service. 


Breakable attachmentplugs are a nuisance, 
causing inconvenient and unnecessary de- 


: ; National 
lays that put the entire unit out of service. 


Advertising 


Modernize it... Make it easier to sell 
with this Unbreakable Plug 


1931 hurls a mighty challenge to every manufacturer of 
electrical devices. With keen competition and intense 
rivalry to gain its favor, the buying public can demand 
service—and get it—in 1931. It will be a prosperous year 
for manufacturers who meet this challenge— who render 
the greatest service. 


The Belden Soft Rubber Plug eliminates the incon- 
venience of broken plugs. It does away with delays and 
costly servicing. It keeps the appliance in service. Results 
of national advertising prove that appliance users recog- 
nize these features. Hundreds of manufacturers have 


Women are quick to recognize the already made the Belden Soft Rubber Plug standard Madennithenchonuchankenncauand 
value of the Saad Soft Rubber Plug equipment on their products. unobtrusive for fine household elec- 
on appliances, trical devices. 


Boost the selling power of the electrical devices you 
manufacture. Increase their efficiency and usefulness to 
the customer. Equip them with the Belden Unbreakable 
Soft Rubber Plug. Write today for booklet, ‘‘The Plug 
Unbreakable for Things Electrical.’’ 


Belden Manufacturing Company 
4631 W. Van Buren Street, Chicago, Ilinois 


IS, 


NN 


The public looks for the Belden Soft 
Rubber Plug— and finds it on the 
better appliances. 


A simple demonstration inspires con- 
fidence in the whole appliance and 
makes sales, 


elden 


SOFT RUBBER PLUG 


The Plug Unbreakable for Things Electrical 
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ROLLER-SMITH 


A new 
Instrument 
Type PD 
Direct 
Current 
VOLT- 
OHMMETER 


UUTVTTTTTULTUTETHLULUMOAALLOCUUAARLCCUUEACUOCUUUAALCCUURAUUCCUMAAUULUUUHLUULUOEUULOUORO LOCO ILLLLLLLOCLELUCUOALLLULOGLLLULGEELLLUCCOeAULLGLOER LUCCA 


HIS instrument is a combination Circuit Tester, 
four range voltmeter and direct reading ohmmeter. 
Ranges up to 600 volts and 100,000 ohms. 
It is recommended particularly for radio testing. 
Size 4 1/2” x 5” x2 5/8”. 
Seale is 3 5/16” long. 
There is included a special rheostat and a pair of 
special flexible cables with insulated test prods. 
oe for your copy of Supplement No. 3 to Bulletin 
-100. 


OLLER-SMITH COMPANY 


Electrical Measuring and Protective Apparatus = 
MAIN OFFICE: (Op WORKS: = 


12 Park Place, NEW YORK Bethlehem, Penna. 
Offices in Principal Cities in U. S.A. and Canada 
EaTMTTTNTOUITTTOOUUUIUNOUUTUUTNTOUULTOUUTTPPOUUUTTPOUUTUNTOUUUUUTTOOUUUTTOOUUUUNUOUULOTTUUUUUOTOUUUUUONOOUUOTOUUTUOUUOUTUCUTOOUUUCOOOUUOOPOUOUOOOTOOOUOOOTOO Us 


PITMAN BOOKS for ENGINEERS 


ELECTRICAL POWER TRANSMISSION 
AND INTERCONNECTION 


by ©. Dannatt, B. Sc., and J. W. DauaieishH, B. Sc. 


A detailed study of the principles and fundamentals 
of bulk transmission of electrical energy, the result of 
many years of intensive research. Indispensable as 
a source of information and reference, to electrical 
power and transmission engineers, consultants and 
students. $7.50 


HIGH VOLTAGE CABLES 
by P. Dunsueatu, M. I. KE. E., O. B. E., etc. 


An exhaustive treatise on the theory and practice of 
cable design for carrying power, particularly at high 
voltage. Of great value to consulting engineers, 
technical advisers and research students. $3.00 


ALTERNATING CURRENT BRIDGE METHODS 
by B. Hacut, M.I. BE. E., F. P. S. L., ete. 


A theoretical, yet thoroughly practical handbook for 
advanced students and active workers. Thorough 
discussion of measuring inductance, capacitance and 
effective resistance at low and telephonic frequencies. 
New, revised and enlarged edition now ready. $4.5O 
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ISAAC PITMAN & SONS, , 

2 West 45th St., New York, N.Y, 
Send me, postage paid, the following: 
1 A. ©. Bridge Methods 
Bd Jan PS SM ye I 


O High Voltage Cables 
I enclose (check, M. O.) for §$.................. 


OTITIS ue 


The Pioneer Manufacturer 


—— of — 


Interpole & Ball Bearing 
Motors 


¥ to 1000 H.P. D.C. and A.C. 


Type e ‘Sy , 
Ball 
Bearing 
Motor 


ELECTRO DYNAMIC COMPANY 


Manufacturers of Ball Bearing Motors Since 1904 


BAYONNE, N. J. 


Sales Offices in Principal Cities 


“Quality for Malf a Century” 
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Use the 


ENGINEERING SOCIETIES 
EMPLOYMENT SERVICE 


when you need to fill important 
executive or engineering positions. 


It saves time. 
_It supplies qualified men. 


We 


The Engineering Societies Employment 


DUUUUCLLELOODCDEATEOACUOUEOTOTOUOOOUUUUANVOUTEOOOOOT OCHO HTOOOOOUOOOOUOOOOOOOOODOOOOOOOOOOOOOOOOOONOOOOOOOvOdOvogoOND 


DOMELASIUUUUULTENNOOU00UGOUGUUTATT VITUS OTD PET ESTO DEEDES PTT RA PAS 


Service 
= 33 West 39th St. 205 W. Wacker Dr. 57 Post St. 
= New York Chicago San Francisco 
MMM MMM 
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MEMCLYV 


Insulator Clamps 
Copper Fittings 
Splicing Sleeves 
Disconnects 
Choke Coils 
Fuse Mountings 
Substation Combinations 
Air Break Switches 
Bus Supports 


| 


Memco builds 
this equipment 
tn all standard 
and special 
sizes—ask for 
bulletins of in- 
lerest to you, 
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: Memco Engineering & Manufacturing Company, Inc. 
City State. bess 381 Hamilton Street, Long Island City, N. Y. 
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METALLIZI ED. 
ES ISTORS 


~ SOUND PICTURES 


MONG the many scientific contributions which have 
made talking pictures possible, none is more im- 
portant than the use of amplifiers with our resistors. 


This scene illustrates the use of our Metallized Resistors 
by Universal Sound Pictures. 


An industry which cannot profit by the use of electron 
tubes is indeed rare, and an electron tube circuit which 
cannot employ resistors to improve its performance and 
at the same time reduce its first cost, is equally rare. 


Whenever resistors are used, leading engineers find 
there is no substitute for the International Resistance 
Company’s resistors. 


Nlade by the Makers of 
DURHAM 


RESISTORS 


INTERNATIONAL RESISTANCE CO. 
2006 CHESTNUT ST. PHILADELPHIA, PA. 
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Trade ‘‘E}SCO” Mark 


ELECTRIC SPECIALTY CO. 


Engineers and Manufacturers 
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TO 94.. 4)  .~ Engineers 
Manufacturers « Inventors 


We possess exceptional facilities for doing your 


experimental work ... models, dies, tools, in- DESTECN | 
struments, light machinery ... general manu- 
facturing ... inventions developed. Customer’s DEVELOP — 
supervision in machine shop permitted. Over 
thirty years’ specialized experience. Clients PRODUCE — 


include Bell Telephone Laboratories, All-America 


Cables, Inc., and other well known organizations. fistA WA, Anes, Cespaumas 


Small Motors, Generators, Dynamotors, 
Motor Generators, Rotary Converters, Etc. 
FOR SPECIAL PURPOSES—Send Us Your Problems 


222 South Street, STAMFORD, CONN., U.S.A. 


MANUFACTURERS’ & INVENTORS’ ELECTRIC Co. 
Incorporated 1897 
228 West Broadway, New York 


(Smith Building at Franklin St.) 
Tel. Walker 8687-8688 Cable Address ‘‘“MANDIELECO”’ 


S7HINNUUNNONNUUNUGIUUSANUNUNUQSOO0UNUUUEQ0000 0000000 000000000 GUEST 


POQUOTUACTOUAUOCEYASEAQOOUAUTUCUEOOGOOOOQCOOUEEOOOOOUOOUO OU SEEEUOTOOU OAT TEEOUT TATOO EST 
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SUNT 


K 


; Frequency Standards 
W DESIGN and manufacture a variety of 
E y Tube and Tuning -Fork Oscillators 


electrical instruments and accessories for making measurements Bridie: 


in the communication-frequency spectrum (0 to several million ResictanceiBorce 
cycles per second). Our catalog lists the complete line of stock Calibrated Inductors 
items and indicates the kind of special work we are prepared to Variable Air Condensers 


undertake. Write for Catalog F-J. Attenuation Networks 
Voltage Dividers 


é GENERAL RADIO COMPANY String Oscillograph 


Thermionic and Oxide-Rectifier 


Manufacturers of Electrical Measuring Apparatus Volinieters 


boratory and Industrial Use 
emer Rheostats, Transformers, Relays, 


CAMBRIDGE A, MASSACHUSETTS ae 
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6667 KVA. 
73,000 Volts 


Thoroughbred 
construction 


HEN lead-covered cable 

is carried on non-rusting 
Copperweld Messenger Strand 
and Cable Rings, the construc- 
tion always looks good. It is 
up to stay. 

Why let rusting bring on the 
expense and difficulties of shift- 
ing a good lead-covered cable to 
new cable rings and messenger? 
It isn’t necessary. 


Copperweld Steel Company 


General Offices and Mills 
Glassport, Penna. 


DEPENDABLE 


4 ee design, construction 
and materials used 


means that you can de- 


pend on a Moloney Trans- 
former for any installation, 
—generation, transmission, 
distribution. 


MOLONEY ELECTRIC COMPANY 
St. Louis, Mo. 


MOLONEY 


TRANSFORMERS 


NREARNEY 


GUY WIRE CLIPS 


OTHER KEARNEY PRODUCTS 


Screw Anchors—4 in 1 Expansion Anchors— 
Solderless Wire Connectors—Double Duty 
Cutouts One and Two Insulator Fuse- 
Switches—Fuse Choke Coil Combinations— 
Sleeve Twisters—Live Line Tools and Ac- 
cessories. 


Complete Catalog Sent On Request 


JAMES R. KEARNEY CORPORATION 
4220 CLAYTON AVE. » * + » + ST. LOUIS, MO. 


SONIUUAUOUUUAUOUEUEOEOUGETU AEE 
ING ; 


B 2 4, Thomas | GA 
Quality 
Insulators 
or 


Permanently 
Dependable 


SER ViiCe 


Ze. GA! G 
A GC eeEE a = 


THE R. THOMAS & SONS C 
Lisbon, Ohio 


New York Boston Chicago London |P————aS 


ii 
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|| ee FOR 
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» A 


CONSIDER 
THESE 


BUS 
SUPPORTS 


Vv 


ONE PIECE 
PORCELAIN 


vw 


FORGED 
STEEL 
BASE 


WwW 


HEAVY DUTY BUS SUPPORT 
May We Quote on Your Requirements? 


CHAMPION SWITCH CO. 
KENOVA, WEST VA. 
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INSULATORS 


CANADIAN PORCELAIN CO., Ltd. 


Hamilton—Ontario—Canada 


Quebec District Office London Office 
612 Transportation Bldg. 343 Abbey House, 4 Victoria Street 
= Montreal, Qu. London, S. W. 1. 
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Roebling : 


Electrical Wires & Cables 


High in 
Conductivity 
and Reliability 


Fohn A. Roebling’s 
Sons Company 
Trenton, New Fersey 


EMM MMMM TMM MM TU UML UL LLC 
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‘‘ ANOROC”’ 


Prevents Corona --- 


Eliminates Ozone 


on rubber insulated 


high tension cables 


Voltage stress in air, either within or about a rub- 
ber insulated high voltage cable is likely to cause 
corona, the formation of ozone and damage to the 
insulation similar to that shown in the illustration. 


Instead of trying to overcome the ozone hazard 
with metallic shields, protective coverings or so 
called ozone proof or ozone resisting insulation, we 
approached the problem from another angle and de- 
signed a new type of rubber insulation called 
“ANOROC” (corona from another angle) which 
prevents the formation of corona and ozone. 


“ANOROC” rubber insulation positively prevents 
the formation of corona and ozone within or about 
a cable at normal operating voltage. It retains all 
of the qualities which identify a high grade rubber 
compound. 


Further information and details of tests are con- 
tained in a recent Simplex publication entitled 
“Corona Prevention and Ozone Elimination.” May 
we send a copy to you? 


Patent applied for. 


SIMPLEX WIRE & CABLE © 


MANUFACTURERS 


201 DEVONSHIRE ST., BOSTON 


BRANCH SALES OFFICES 
CHICAGO, 564 W. Monroe St. SAN FRANCISCO, 890 Fourth St. 
NEW YORK, 1328 B’way CLEVELAND, 2019 Union Trust Bldg. 
PHILADELPHIA, 1227 Fidelity-Philadelphia Trust Building 
JACKSONVILLE, 417 Barnett National Bank Building 
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Professional Exaineecats Directory 


ALLIED ENGINEERS, Inc. 


Engineers and Constructors 
120 WALL STREET, NEW YORK 


Birmingham, Ala. Jackson, Mich. 


AMBURSEN DAMS 


Hydroelectric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 


AMBURSEN CONSTRUCTION CO. 
Incorporated 
Grand Central Terminal, New York 
Kansas City, Mo. Atlanta, Ga. 


BATTEY & KIPP 


Incorporated 
ENGINEERS 


Complete Industrial Plants 
Power Plants & Electrical Installations 
Engineering Reports, Analyses & Appraisals 


231 South LaSalle Street CHICAGO 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investiga- 
tions, Design, Supervision of Construction, 
Valuation and Tests. 


Mutual Building KANSAS CITY, MO. 


ROBERT C. BURT, E.E., Ph. D. 
DONALD H. LOUGHRIDGE, Ph.D. 


Consulting Physicists 
Designers and Makers of 
Scientific Instruments 


PASADENA 
California 


827 So. Michigan Ave. 


BYLLESBY 
ENGINEERING AND MANAGEMENT 
CORPORATION 


231 S. La Salle Street 
CHICAGO 


New York San Francisco 


EDWARD E. CLEMENT 
Fellow A. I. E. E. 


Attorney and Expert 
in Patent Causes 
Soliciting, Consultation, Reports, 
Pinions 


McLachlen Bldg. Washington, D. C. 
700 10th St., N. W. 


BEN J. CHROMY 


Registered Patent Attorney 
Expert in Electrical Patents 


909-20th St.. N.W. WASHINGTON, D.C. 


DAVID V. FENNESSY 


1108 Bassett Tower EL PASO, TEXAS 


FORD, BACON & DAVIS 


Incorporated 


ENGINEERS 


39 Broadway, New York 


Philadelphia 
New Orleans 


San Francisco 
Chattanooga 


Chicago 


Consulting Power Engineer 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
Engineers 


221 No. La Salle Street CHICAGO 


FREYN ENGINEERING COMPANY 


Industrial Electric Power 


Generation—Application—Purchase 
Combustion Engineering 
Electric Furnace Installations 
310 South Michigan Ave. CHICAGO 


W. J. HITCHCOCK 
CONSULTING 
VACUUM TUBE ENGINEER 
Applications—Research- Manufacture 


203 Alexander Avenue SCOTIA, N. Y. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


100 W. Monroe St., Chicago, IIl. 
225 Broadway, New York 
Smith Tower, Seattle, Wash. 


JACKSON & MORELAND 
CONSULTING ENGINEERS 


Park Square Building Boston, Mass. 


ROBERT S. KRUSE 


Consultant for Radio 
Stations and Manufacturers 


103 Meadowbrook Road 
West Hartford, Conn. 


Telephone 
Hartford 4-5327 


N. J. NEALL 


Consulting Engineer 


for 
Electrical and Industrial Properties 


12 Pearl Street 41 Broad Street 
BOSTON, MASS. NEW YORK CITY 


NEILER, RICH & CO. 


Electrical and Mechanical 
Engineers 
Consulting, Designing and 
Supervising 


431 So. Dearborn St. — — — Chicago 


MAX D. ORDMANN 


PATENT LAWYER 
Electrical Matters a Specialty 


2333Broadway Woolworth Bldg. New York 


FARLEY OSGOOD 


Consultant 


Design, Construction, Operation 
Inter-Connection 


of 
PUBLIC UTILITIES 


National Bank of Commerce Building 
81 Nassau Street, New York, N. Y. 
Tel.: Rector 7878 Cable Address: Fargood 


SANDERSON & PORTER 


ENGINEERS 
for the 


FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION 


of 
INDUSTRIALS and PUBLIC UTILITIES 


Chicago New York San Francisco 
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When you require technical advice —— : 

Or a solution to an engineering problem —— : 
CONSULT THIS DIRECTORY Z 
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Professional lio Directory 


THE J. G. WHITE 
SARGENT & LUNDY JOHN A. STEVENS, INC. J 
Incorporated Established 1909 ENGINEERING CORPORATION 
ENGINEE CONSULTING ENGINEERS Engineers—Constructors 
RS p P Mi Oil Refineries and Pipe Lines, 
ower Plants Paper Mills Steam and Water Power Plants 
20 NORTH WACKER DRIVE Dye Houses Surveys Transmission Systems, Hotels, Avachnents) 
Offices and Industrial Buildings, Railroads 
H ? 
INOS LOWELL, MASSACHUSETTS 43 EXCHANGE PLACE NEW YORK 


J. G. WRAY & CO. 


Engineers 
J. G. Wray, Fellow A.I.E.E. Cyrus G. Hill 


SCOFIELD ENGINEERING Co. 
CONSULTING ENGINEERS 


STOCKBRIDGE & BORST 


Utility and Industrial Plants 


- : 3 Patent Law Utilities and Industrial Properties 
pees: aa saalesaiey ee Appraisals Construction Rate Surveys 
Valuations and Appraisals Plans Organizations Estimates 

41 PARK ROW NEW YORK CITY Financial Investigations Management 


PHILADELPHIA 2130 Bankers Bldg., Chicago 


Your card in each issue of this publication—12 times a year, will keep 
your name and specialized service constantly before the electrical industry. 
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INSPECTIONS TESTS RESEARCH 


Testing purchased material places buying on a sound basis. 
(1) It determines the quality of competing samples and this enables the purchase 
of the best quality for the money. 
(2) Itinsures that shipments comply with specifications and assures the customer 
that shipments match samples. 
(3) It furnishes impartial evidence in cases of disputes between purchaser and 
manufacturer. 


ELECTRICAL TESTING LABORATORIES, 80th St. and East End Ave., New York 
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Science Abstracts 


iat electrical engineers actively engaged in the practice of their pro- 
fession should subscribe to ‘“‘Science Abstracts.” 


Published monthly by the Institution of Electrical Engineers, London, in associa- 
tion with the Physical Society of London, and with the cooperation of the American 
Institute of Electrical Engineers, the American Physical Society and the American 
Electrochemical Society, they constitute an invaluable reference library. 


Through “Science Abstracts” engineers are enabled to keep in touch with engineer- 
ing progress throughout the world, as one hundred and sixty publications, in various 
languages, are regularly searched and abstracted. ‘Science Abstracts” are published 
in two sections, as follows: 


**A°’°_PHYSICS—deals with electricity, magnetism, light, 
heat, sound, astronomy, chemical physics. 

*B’°—ELECTRICAL ENGINEERING—deals with electrical 
plant, power transmission, traction, lighting, tele- 
graphy, telephony, wireless telegraphy, prime movers, 
engineering materials, electrochemistry. 
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Through special arrangement, members of the A.I.E.E. Subscriptions should start with the January issue. 
may subscribe to ‘‘Science Abstracts’’ at the reduced rate The first volume was issued in 1898. Back numbers are 
of $5.00 for each section, and $10 for both. Ratestonon- available, and further information regarding these can be 
members are $7.50 for each section and $12.50 for both. obtained upon application to Institute headquarters. 


HEQUUUUOUOUENUUTA HERO URUATUUOU PE EEE HOUT HEU ERE A 


American Institute of Electrical Engineers 
33 West 39th Street, New York 
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Index to Advertised Products 


AIR COMPRESSORS 


Allis-Chalmers Mfg. Co., Milwaukee 
General Electric Co., Schenectady 
Western Electric Co., All Principal Cities 


AMMETER COMPENSATING COILS 
Minerallac Electric Co., Chicago 


AMMETER, VOLTMETERS 
(See INSTRUMENTS, ELECTRICAL) 


ANCHORS, GUY 


Copperweld Steel Co., Glassport, Pa. 
Kearney Corp., Jas. R., St. Louis 
Matthews Corp., W. N., St. Louis 


BATTERY CHARGING APPARATUS 


Electric Products Co., Cleveland, O. 

Electric Specialty Co., Stamford Conn. 

General Electric Co., Schenectady 

Wagner Electric Corp., St. Louis 

Ward Leonard Electric Co., Mt. Vernon, N.Y. 

Western Electric Co., All Principal Cities 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


BEARINGS, BALL 


Norma-Hoffman Bearings Corp., Stamford, 
Conn. 


BOXES, FUSE 


Bull Dog Electric Products Co., Detroit 

General Electric Co., Schenectady 

Kearney Corp., Jas. R., St. Louis 

Metropolitan Device Corp., Brooklyn, N. Y. 

Western Electric Co., All Principal Cities 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


BOXES, JUNCTION 
Burke Electric Co., Erie, Pa. 
G & W Elec. Specialty Co., Chicago 
General Cable Corporation, New York 
Metropolitan Device Corp., Brooklyn, N. Y. 


BRUSHES, COMMUTATOR 


Carbon 
Morganite Brush Co., Inc., L. I. City, N. Y. 
National Carbon Co., Inc., Cleveland 
Westinghouse Elec. & Mfg. Co., E. Pitts- 


burgh 
Copper Graphite 
Morganite Brush Co., Inc., L. I. City, N. Y. 
National Carbon Co., Inc., Cleveland 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


BUS BARS, ALUMINUM 
Aluminum Co. of America, Pittsburgh 


BUS BAR FITTINGS 
Burke Electric Co., Erie, Pa. 
Burndy Engineering Co., Inc., New York 
Champion Switch Co., Kenova, West Va. 
Delta-Star Electric Co., Chicago 
General Electric Co., Schenectady 
Memco Engg. & Mfg. Co., L. I., City, N. Y. 
Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 


BUSHINGS, PORCELAIN 
Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


CABLE ACCESSORIES 
Burke Electric Co., Erie, Pa. 
Champion Switch Co., Kenova, West Va. 
Delta-Star Electric Co., Chicago 
Dossert & Co., New York 
G & W Electric Specialty Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Minerallac Electric Co., Chicago 
Western Electric Co., All Principal Cities 


CABLE RACKS 
Metropolitan Device Corp., Brooklyn, N. Y. 


CABLES 
SEE WIRES AND CABLES 


CABLEWAYS : 
American Steel & Wire Co., Chicago 
Roebling’s Sons Co., John A., Trenton, N. J. 


CASTINGS, ALUMINUM 
Aluminum Co. of America, Pittsburgh 


*. name on our 
iCal mailing list § 
for bulletins 

~ and catalog? 


SE 
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CIRCUIT BREAKERS 
Air—Enclosed 
Condit Elec. Mfg. Corp., Boston ‘4 
I-T-E Circuit Breaker Co., The, Philadelphia 
Roller-Smith Co., New York 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 
Western Electric Co., All Principal Cities 


Oil 
Condit Electrical Mfg. Corp., Boston 
General Electric Co., Schenectady 
Roller-Smith Co., New York ; 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


CLAMPS, GUY & CABLE 
Burke Electric Co., Erie, Pa. 
Burndy Engineering Co., Inc., New York 
Kearney Corp., Jas. R., St. Louis 
Matthews Corp., W. N., St. Louis 


CLAMPS, INSULATOR 


Champion Switch Co., Kenova, West Va. 
Memco Engg. & Mfg. Co., L. I. City, N. Y. 


COILS, CHOKE 
Burke Electric Co., Erie, Pa. 
General Electric Co., Schenectady 
Kearney Corp., Jas. R., St. Louis 
Memco Engg. & Mfg. Co., L.I. City, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh : 

COILS, MAGNET 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady 


Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


COMMUTATOR SEGMENTS AND RINGS 
Mica Insulator Co.; New York 


CONDENSERS, RADIO 


General Radio Co., Cambridge, Mass. 
Sangamo Electric Co., Springfield, Ill. 


CONDENSERS, STEAM 
Allis-Chalmers Mfg. Co., Milwaukee 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


CONDUIT, UNDERGROUND FIBRE 
Western Electric Co., All Principal Cities 


CONNECTORS, SOLDERLESS 


Burke Electric Co., Erie, Pa. 

Dossert & Co., New York 

Kearney Corp., Jas. R., St. Louis 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


CONNECTORS AND TERMINALS 
Belden Mfg. Co., Chicago 
Burke Electric Co., Erie, Pa. 
Burndy Engineering Co., Inc., New York 
Champion Switch Co., Kenova, West Va. 
Dossert & Co., New York 
G & W Electric Specialty Co., Chicago 
Western Electric Co., All Principal Cities 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 


CONTACTS, TUNGSTEN 
General Electric Co., Schenectady 


CONTROL SYSTEMS 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 


CONTROLLERS 


Electric Controller & Mfg. Co., Cleveland 

General Electric Co., Schenectady 

Rowan Controller Co., Baltimore, Md. 

Ward Leonard Electric Co., Mt. Vernon, N.Y. 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


CONVERTERS—SYNCHRONOUS 
Allis-Chalmers Mfg. Co., Milwaukee 
Electric Specialty Co., Stamford, Conn, 
Wagner Electric Corp., St. Louis 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


WT = 


COPPER CLAD WIRE 


Belden Mfg.Co.,Chicago aa 
Western Electric Co., All Principal Cities 


COPPERWELD WIRE 


Copperweld Steel Co., Glassport, Pa. 
General Cable Corporation, New York 


CUT-OUTS 
Bull Dog Electric Products Co., Detroit 
Condit Electrical Mfg. Corp., S. Boston 
General Electric Co., Schenectady 
G & W Electric Specialty Co., Chicago 
Kearney Corp., Jas. R., St. Louis 
Metropolitan Device Corp., Brooklyn, N. Y. 
Wagner Electric Corp., St. Louis : 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 


DIMMERS, THEATRE 
Ward Leonard Electric Co., Mt. Vernon, N. Y- 


DIVERTER POLE GENERATORS 
Electric Products Co., Cleveland, O. 


DYNAMOS 
(See GENERATORS AND MOTORS) 


DYNAMOTORS 
Burke Electric Co., Erie, Pa. 
Electric Products Co., Cleveland, O. 
Electric Specialty Co., Stamford, Conn. 


ELECTRIFICATION SUPPLIES, STEAM 
ROAD 


General Electric Co., Schenectady 
Ohio Brass Co., Mansfie!d, Ohio 
Westinghouse Elec. & Mfg. Co., E. Pitts- 


burgh 
ENGINEERS, CONSULTING AND CON- 
TRACTING 
(See PROFESSIONAL ENGINEERING 
DIRECTORY) 
ENGINES 


Gas & Gasoline 
Allis-Chalmers Mfg. Co., Milwaukee 


Oil 
Allis-Chalmers Mfg. Co., Milwaukee 


Steam 
Allis-Chalmers Mfg. Co., Milwaukee 


EXPERIMENTAL WORK 


Manufacturers’ and Inventors’ Electric Co., 
New York 


FANS, MOTORS 


Century Electric Co., St. Louis 

General Electric Co., Schenectady 

Wagner Electric Corp., St. Louis : 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


FLOW METERS 
General Electric Co., Schenectady 


FURNACES, ELECTRIC 


General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


FUSES 
Enclosed Refillable 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


Enclosed Non- Refillable 
General Electric Co., Schenectady 


Open Link 
General Electric Co., Schenectady 
Metropolitan Device Corp., Brooklyn, N. Y. 


High-Tension 
Metropolitan Device Corp., Brooklyn, N. Y. 


FUSE MOUNTINGS 
Memeo Engg. & Mfg. Co., L. I. City, N. Y. 


FUSE PULLERS 
Kearney Corp., Jas. R., St. Louis 


Morganite 


" Brush Co., Inc. 
3302-3320 Anable Ave., 


€ 


Long Island City, 
i 
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| 
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$2,000,000 
ENDOWMENT 
NEEDED 


Every member 
can help by 


(a) cash contribu- 


(b) legacy 
(c) bequest life in- 


(d) annuity 
(e) persuading 


Storehouse of Organized Technical Literature 


150,000 BOOKS and PAMPHLETS 
1,700 CURRENT PERIODICALS 


including the latest published works 
as well as some of the oldest works 
on Engineering and Science 


Searches of Literature 
Translations 
Photostats 


Advice on Eyititase of Books 


A Free Public Library 


All special services at cost 


Evec. Ena’a, 1-31 


a Colonel E. A. Simmons, Chairman Endowment Committee, 
tion Room 1617, 29 West 39th St., New York, N. Y. 

Please send me information about the Engineering Founda- 
tion and methods for contributing to the Funds for Research 
and the Library. 


surance 


others 
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GEARS, FIBRE 
General Electric Co., Schenectady 


GENERATORS !|AND MOTORS 


Allis-Chalmers Mfg. Co., Milwaukee 

Burke Electric Co., Erie, Pa. 

Century Electric Co., St. Louis 

Electric Products Co., Cleveland, O. 

Electric Specialty Co., Stamford, Conn. 

Electro-Dynamic Co., Bayonne, N. J. 

General Electric Co., Schenectady 

Wagner Electric Corp., St. Louis 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


GENERATING STATION EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwaukee 

Burke Electric Co., Erie, Pa. 

General Electric Co., Schenectady 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


GROUND RODS 
Copperweld Steel Co., Glassport, Pa. 


HARDWARE, POLE LINE AND INSULATOR 


Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


HEADLIGHTS 


Ohio Brass Co., Mansfield, O. ; 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


HEATERS, INDUSTRIAL 


General Electric Co., Schenectady ; 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


INDICATORS, REMOTE, WATER LEVEL 
Bristol Co., The, Waterbury, Conn. 


INDICATORS, SPEED 
Bristol Co., The, Waterbury, Conn. 


Roller-Smith Co., New York 
Weston Elec. Inst. Corp., Newark, N. J. 


INSTRUMENTS, ELECTRICAL 
Graphic 
Bristol Co., The, Waterbury, Conn. 
Cambridge Instrument Co., New York 
Ferranti, Ltd., Hollinwood, England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
General Electric Co., Schenectady 
Roller-Smith Co., New York : 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Indicating 
Bristol Co., The, Waterbury, Conn. 
Cambridge Instrument Co., New York 
Ferranti, Ltd., Hollinwood, England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
General Electric Co., Schenectady 
Jewell Elec. Instrument Co., Chicago 
Roller-Smith Co., New York 
Sangamo Electric Co., Springfield, Ill. . 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Weston Elec. Inst. Corp., Newark, N. J. 
Integrating 
Ferranti, Ltd., Hollinwood, England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
General Electric Co., Schenectady 
Sangamo Electric Co., Springfield, Ill. 
Western Electric Co., All Principal Cities — 
Westinghouse Elec. & Mfg. Co., E. Pitts- 


burgh 
Radio 


Cambridge Instrument Co., New York 
General Radio Co., Cambridge, Mass. 
Jewell Elec. Instrument Co., Chicago 
Roller-Smith Co., New York 

Weston Elec. Inst. Corp., Newark, N. J. 


Repairing and Testing 
Cambridge Instrument Co., New York 
Electrical Testing Laboratories, New York 
Jewell Elec. Instrument Co., Chicago 
Roller-Smith Co., New York 
Weston Elec. Inst. Corp., Newark, N. J. 


Scientific Laboratory, Testing 
Cambridge Instrument Co., New York 
General Electric Co., Schenectady 
Jewell Elec. Instrument Co., Chicago 


Metropolitan Device Corp., Brooklyn, N. Y. 


Roller-Smith Co., New York _ 
Western Electric Co., All Principal Cities 
Westinghouse Elec. & Mfg. Co., E. Pitts- 


burgh 
Weston Elec. Inst. Corp., Newark, N. J. 


INSULATING MATERIALS 
Board 
General Electric Co., Bridgeport, Conn. 
West Va. Pulp & Paper Co., New York 
Cloth 
General Electric Co., Bridgeport, Conn. 
Mica Insulator Co., New York 
Minerallac Electric Co., Chicago 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


38 Please mention ELECTRICAL ENGINEERING when writing to advertisers 


INSULATING MATERIALS—Continued 


Composition 
American Lava Corp., Chattanooga 
Belden Mfg. Co., Chicago 
Generali Electric Co., Bridgeport, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Com pounds 
General Electric Co., Bridgeport, Conn. 
Mica Insulator Co., New York 
Minerallac Electric Co., Chicago 
Standard Underground Cable Co., Perth 
Amboy, N. J. 
Western Electric Co., All Principal Cities 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Fibre 
Belden Mfg. Co., Chicago 
General Electric Co., Bridgeport, Conn. 
West Va. Pulp & Paper Co., New York 
Lava 
American Lava Corp., Chattanooga, Tenn. 
Mica 
Mica Insulator Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


Paper 
General Electric Co., Bridgeport, Coan. 
Mica Insulator Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


Silk 
General Electric Co., Bridgeport, Conn. 
Tape 
Belden Mfg. Co., Chicago 
General Electric Co., Bridgeport, Conn. 
Mica Insulator Co., New York 
Minerallac Electric Co., Chicago 
Okonite Co., The, Passaic, N. J. 
Western Electric Co., All Principal Cities 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Varnishes 
General Electric Co., Bridgeport, Conn. 
Mica Insulator Co., New York 
Minerallac Electric Co., Chicago 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


INSULATORS, HIGH TENSION 


Composition 
Burke Electric Co., Erie, Pa. 
General Electric Co., Schenectady 
Glass 
Hemingray Glass Co., Muncie, Ind. 
Porcelain 
Canadian Porcelain Co., Ltd., Hamilton, Ont. 
Champion Switch Co., Kenova, West Va. 
General Electric Co., Schenectady 
Lapp Insulator Co., Inc., LeRoy, N. Y. 
Locke Insulator Corp., Baltimore 
Ohio Brass Co., Mansfield, O. 
Thomas & Sons Co., R., Lisbon, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Post Type 
Delta-Star Electric Co., Chicago 
Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
INSULATORS, TELEPHONE & TELEGRAPH 


Hemingray Glass Co., Muncie, Ind. 
Ohio Brass Co., Mansfield, O. 


INSULATOR PINS 


* Ohio Brass Co., Mansfield, O. 
Thomas & Sons Co., R., Lisbon, O. 


LAMP GUARDS 
Matthews Corp., W. N., St. Louis 


LAVA 
American Lava Corp., Chattanooga 


LIGHTNING ARRESTERS 


Delta-Star Electric Co., Chicago 

General Electric Co., Schenectady 

Western Electric Co., All Principal Cities 

Ay eee aee Elec. & Mfg. Co., E. Pitts- 
urg 


LOCOMOTIVES, ELECTRIC 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
MAGNETIC SEPARATORS 
Electric Controller & Mfg. Co., Cleveland 


METERS, ELECTRICAL 
(See INSTRUMENTS ELECTRICAL) 


METER SEALS 
Metropolitan Device Corp., Brooklyn, N. Y. 


MICA PRODUCTS 


Mica Insulator Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


MOLDED INSULATION 
Belden Mfg. Co., Chicago 
Burke Electric Co., Erie, Pa. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


MOTORS 
(See GENERATORS AND MOTORS) 


OHMMETERS 
Jewell Elec. Instrument Co., Chicago 
Roller-Smith Co., New York 
Weston Elec. Instr. Corp., Newark, N. J. 


OIL SEPARATORS & PURIFIERS 
Sharples Specialty Co., The, Philadelphia 
Ror Elec. & Mfg. Co., E. Pitts- 
urg 


PANEL BOARDS 
(See SWITCHBOARDS) 


PATENT ATTORNEYS 
(See PROFESSIONAL ENGINEERIN 
DIRECTORY) : 


PLATING GENERATORS 
Burke Electric Co., Erie, Pa. 
Electric Products Co., Cleveland, O. 
Electric Specialty Co., Stamford, Conn. 


PLUGS 
Delta-Star Electric Co., Chicago 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
POLE MOUNTS 
Ecce Iron Fittings Company, Branford, 
onn. 


POLE LINE HARDWARE 
Ohio Brass Co., Mansfield, O. 


POTHEADS 
G &W Electric Specialty Co., Chicago 
General Cable Corporation, New York 
Ohio Brass Co., Mansfield, O. 


PUBLIC ADDRESS SYSTEMS 
Western Electric Co., All Principal Cities 


PULLERS, SLACK 
Matthews Corp., W. N., St. Louis 


PUMPS 
Allis-Chalmers Mfg. Co., Milwaukee 


RADIO LABORATORY APPARATUS 


General Radio Co., Cambridge, Mass. 

Western Electric Co., All Principal Cities 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


RAILWAY SUPPLIES, ELECTRIC 


General Electric Co., Schenectady 

Ohio Brass Co., Mansfield, O. 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


REACTORS 


General Electric Co., Schenectady 
Metropolitan Device Corp., Brooklyn, N. Y. 


RECTIFIERS 


General Electric Co., Schenectady 

Wagner Electric Corp., St. Louis 

Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


REELS, PAYOUT AND TAKEUP 
Matthews Corp., W. N., St. Louis 


REGULATORS, VOLTAGE 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


RELAYS 
Condit Elec. Mfg. Corp., Boston 
Electric Controller & Mfg. Co., Cleveland 
General Electric Co., Schenectady 
Roller-Smith Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


RESISTORS, VITREOUS 
Electrad, Inc., New York 


International Resistance Co., Philadelphia 
Ward Leonard Electric Co., Mt. Vernon, N.Y, 


RESISTOR UNITS 
Electrad, Inc., New York 
General Electric Co., Schenectady 
International Resistance Co., Philadelphia 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 
Wortusnouse Elec, & Mfg. Co., E. Pitts- 
urgi 


RHEOSTATS 


General Electric Co., Schenectady 

Ward Leonard Electric Co., Mt. Vernon, N.Y. 

Western Electric Co., All Principal Cities 

Westlarbouss Elec. & Mfg. Co., E. Pitts- 
urg 


ROPE, WIRE 


American Steel & Wire Co., Chicago 
Roebling s Sons Co., John A., Trenton, N. J. 
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FERRANTI 


SUMMATION METERING EQUIPMENT 


Indicating Lamps 
Main KWh Meters 


Check KWh Meters ——- 


Reactive KVAh Meters ——-+} 


Fuses e 
Test Links g 92 ; 
Space for Portable £ / 
Meters 102) 
20 
i = | 7 6 | 
SOHO (A ley 
GENERATORS Ifo 5 | 
TRANSFORMERS" 38 
16 3 
‘: 
2.34 
0 
A CLEAR RECORD OF THE DEMAND — * ne : | _PRINTOMETER 
RECORD 
IN FOUR FIGURES —_—_—_—\> . 23 | 
Py 2° 4 6 No Ink 
| 0 | 5 No Vernier 
Fy 30" | No Constants 
0 | No Sparking 
4h 6 ? 0 Switches 
| 4 3. No constantly 
2, | 3 9 g Running Motors 
TWELVE POINT SUMMATOR 4 1 Visible Printing 
WITH 10 REVOLUTIONS i : i 
MAXIMUM DEMAND By | p+ Qulet Oeration 
INDICATOR K 1,42 
<4 0 § y 
4 


PRINTOMETER 
DEMAND RECORDER 


BALANCED TORQUE 
IMPULSING METER 


FERRANTI, LTD. FERRANTI, INC. FERRANTI ELECTRIC, LTD. 
Hollinwood 130 West 42nd Street 26 Noble Street 
England New York, N. Y. Toronto, Canada 
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SCREWS 
ch Drive Hardened Metallic 
Parker-Kalon Corp., New York 


Self-Tapping Hardened 
Parker-Kalon Corp., New York 
Sheet Metal, Hardened Self-Tapping: 
Parker-Kalon Corp., New York 


SEARCHLIGHTS 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
SLEEVE TWISTERS 
Kearney Corp., Jas. R., St. Louis 


SLEEVES, SPLICING 
Memeo Engg. & Mfg. Co., L. I. City, N. Y. 


SOCKETS AND RECEPTACLES 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


SOLENOIDS 
Beiden Mfg. Co., Chicago 
Electric Controller & Mfg. Co., Cleveland 
General Electric Co., Schenectady 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 

SPRINGS 

American Steel & Wire Co., Chicago 


STARTERS, MOTORS 
Condit Electrical Mfg. Co., Boston 
Electric Controller & Mfg. Co., Cleveland 
General Electric Co., Schenectady 
Roller-Smith Co., New York 
Rowan Controller Co., Baltimore, Md. 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 
Westinghousé Elec. & Mfg. Co., E. Pitts- 

burgh 


STOKERS, MECHANICAL 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


SUB-STATIONS 
American Bridge Co., New York 
Champion Switch Co., Kenova, West Va. 
General Electric Co., Schenectady 
Memco Engg. & Mfg. Co., L. I. City, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
SWITCHBOARDS 
Allis-Chalmers Mfg. Co., Milwaukee 
Bull Dog Electric Products Co., Detroit 
Condit Electrical Mfg. Corp., Boston 
General Electric Co., Schenectady 
Metropolitan Device Corp., Brooklyn, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


SWITCHES 
Automatic Time 


General Electric Co., Schenectady 
Minerallac Electric Co., Chicago 
Sangamo Electric Co., Springfield, Ill. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 

Disconnecting 

Bull Dog Electric Products Co., Detroit 
Burke Electric Co., Erie, Pa. 
Champion Switch Co., Kenova, West Va. 
Condit Electrical Mfg. Corp., Boston 
Delta-Star Electric Co., Chicago 
General Electric Co., Schenectady 
Kearney Corp., Jas. R., St. Louis 
Matthews Corp., W.N., St. Louis 
Memco Engg. & Mfg. Co., L. I. City, N. Y. 
Roller-Smith Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 

Fuse 


Bull Dog Electric Products Co., Detroit 
General Electric Co., Schenectady 
Kearney Corp., Jas. R., St. Louis 
Matthews Corp., W.N., St. Louis 
Metropolitan Device Corp., Brooklyn, N. Y. 
Knife 
Electric Controller & Mfg. Co., Cleveland 
General Electric Co., Schenectady 
Matthews Corp., W. N., St. Louis 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 

Magnetic 
Electric Controller & Mfg. Co., Cleveland 
Ward Leonard Electric Co., Mt. Vernon, N.Y. 


Oil 
Condit Electrical Mfg. Corp., Boston 
General Electric Co., Schenectady 
Roller-Smith Co., New York 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
Remote Control 
Condit Electrical Mfg. Corp., Boston 
General Electric Co., Schenectady 
Roller-Smith Co., New York 
Rowan Controller Co., Baltimore, Md. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
TELEPHONE CONNECTORS 
Kearney Corp., Jas. R., St. Louis 
TERMINAL BLOCKS 
Burke Electric Co., Erie, Pa. 
TESTING LABORATORIES 
Electrical Testing Labs., New York 
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TOWERS, TRANSMISSION 
American Bridge Co., New York 


TRANSFORMERS 

Allis-Chalmers Mfg. Co., Milwaukee 
American Transformer Co., Newark, N. J. 
Chicago Transformer Corp., a Chicago 
Ferranti, Ltd., Hollinwood, England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
General Electric Co., Schenectady 
Kuhlman Electric Co., Bay City, Mich. 
Moloney Electric Co., St. Louis 
Sangamo Electric Co., Springfield, Ill. 
Wagner Electric Corp. +, St. Louis 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh 

_F actory 

American Transformer Co., Newark, N. J. 
Kuhlman Electric Co., Bay ‘City, Mich. 
Moloney Electric Co., "St. Louis, Mo. 
Wagner Electric Corp., St. Louis 

‘ Furnace 
Allis-Chalmers Mfg. Co., Milwaukee 
American Transformer Co., Newark, N. J. 
Moloney Electric Co., St. Louis : 
Westinghouse Elec. & Mfg. Co., E. Pitts- 

burgh - 

M tering 
“American Transformer Co., Newark, N. J. 
Ferranti, Ltd., Hollinwood, "England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
Roller-Smith Co., New York 
Sangamo Electric Co., Springfield, Ill. 
Weston Elec. Inst. Corp., Newark, Nay- 
Radio 
American Transformer Co., Newark, N. J. 
Chicago Transformer Corp., Chicago 
Ferranti, Ltd., Hollinwood, England 
Ferranti, Inc., New York 
Ferranti Electric, Ltd., Toronto, Ont. 
Sangamo Electric Co., Springfield, Ill. = 
Street Lighting 

Kuhlman Electric Co., Bay City, Mich. 


TROLLEY LINE MATERIALS 
General Electric Co., Schenectady 
Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


TURBINE GENERATORS 
Allis-Chalmers Mfg. Co., Milwaukee 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co., Milwaukee 


TURBINES, STEAM 
Allis-Chalmers Mfg. Co., Milwaukee 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


TURBO-GENERATORS 
Allis-Chalmers Mfg. Co., Milwaukee 
General Electric Co., Schenectady 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 
VALVE CONTROL, ELECTRIC 
Bristol Company, The, Waterbury, Conn. 


VALVES, BRASS 
Gas, Water, Steam 
Ohio Brass Co., Mansfield, O. 


VARNISHES, INSULATING 
General Electric Co., Bridgeport, Conn. 
Mica Insulator Co., New York 
Minerallac Electric Co., Chicago 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


WASHERS, LOCK 
Shakeproof Lock Washer Co., Chicago 


WELDING MACHINES, ELECTRIC 
Burke Electric Co., Erie, Pa. 
General Electric Co., Schenectady 
Ohio Brass Co., Mansfield, oO. 
Westinghouse Elec. & Mfg. Co., E. Pitts- 
burgh 


WELDING WIRES & RODS 
Aluminum Co. of America, Pittsburgh 
American Steel & Wire Co., Chicago 
Ohio Brass Co., Mansfield, 0. 


WIRES AND CABLES and A.C. S. R. 
Aluminum 
Aluminum Co. of America, Pittsburgh 
Armored Cable 
American Steel & Wire Co., Chicago 
Belden Mfg. Co., Chicago , 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Kerite Ins. Wire & Cable Co., New York 
Okonite Company, The, Passaic, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston 
Western Electric Co., All Principal Cities 
Asbestos Covered 
American Steel & Wire Co., Chicago 
Belden Mfg. Co., Chicago 
General Electric Co., Schenectady 
Rockbestos Products Corp., New Haven, 
Conn. 
Asbestos, Varnished Cambric 
Rockh oats Products Corp., New Haven, 
onn. 


WIRES AND CABLES—Continued 


Automotive 
American Steel & Wire Co., Chicago 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady- .-- 
Kerite Ins. Wire & Cable Co., New York 
Roebling’s Sons Co., John A., Trenton, N. J.* 
Simplex Wire & Cable Co., Boston 
Western Electric Co., All Principal Cities 


Bare Copper 
American Steel & Wire Co., Chicago 
Anaconda Wire & Cable Co., New York 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
Roebling’s Sons Co., John A., Trenton, N. J. 
Western Electric Co., All Principal Cities 


Copper Clad 
Belden Mfg. Co., Chicago 
Western Electric Co., All Principal Cities 


Copperweld 
Copperweld Steel Co., Glassport, Pa. 
General Cable Corporation, New York 


Flexible Cord 
American Steel & Wire Co., Chicago 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Okonite Company, The, Passaic, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston 


Flexible Cord, (Heater) Asbestos Insulated 
Rockbestos Products Corp., New Haven, 

Conn. 

Heavy Duty Cord 

American Stee) & Wire Co., Chicago 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
Okonite Company, The, Passaic, N. J. 
Simplex Wire & Cable Co., Boston 


Fuse 
Aluminum Co. of America, Pittsburgh 
American Steel & Wire Co., Chicago 
General Electric Co., Schenectady 
Roebling’s Sons Co., JohnA., Trenton, N. J. 


Lead Covered (Paper and Varnished Cambric 
Insulated) 

American Steel & Wire Co., Chicago 

Anaconda Wire & Cable Co., New York 

General Cable Corporation, New York 

General Electric Co., Schenectady 

Kerite Ins. Wire & Cable Co., New York 

Okonite Company, The, Passaic, N. J. 

Okonite-Callender Cable Co., The, Inc., 
Passaic, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Simplex Wire & Cable Co., Boston 

Western Electric Co., All Principal Cities 


Leads, Asbestos Insulated 

Rockbestos Products Corp., New Haven, 
Conn. 
Magnet 

Aluminum Co. of America, Pittsburgh 
American Steel & Wire Co., Chicago 
Anaconda Wire & Cable Co., New York 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Roebling’s Sons Co., John A., Trenton, N. J. 
Western Electric Co., All Principal Cities 


Magnet, Asbestos Insulated 
Rockbestos Products Corp., New Haven, 


Conn. 
Rubber Insulated 

American Steel & Wire Co., Chicago 
Belden Mfg. Co., Chicago 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Kerite Ins. Wire & Cable Co., New York 
Okonite Company, The, Passaic, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston 
Western Electric Co., All Principal Cities 


_ Switchboard, Asbestos Insulated 
Rockbestos Products Corp., New Haven, 


Conn. 
Tree Wire 
General Cable Corporation, New York 
Okonite Company, The, Passaic, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston 


Trolley 
American Steel & Wire Co., Chicago 
Anaconda Wire & Cable Co., New York 
Copperweld Steel Co., Glassport, Pa. 
General Cable Corporation, New York 
Roebling’s Sons Co., John A., Trenton, N. J. 
Western Electric Co., All Principal Cities 


Weather proof 
American Steel & Wire Co., Chicago 
Anaconda Wire & Cable Co., New York 
Copperweid Steel Co., Glassport, Pa. 
General Cable Corporation, New York 
General Electric Co., Schenectady 
Kerite Ins. Wire & Cable Co., New York 
Okonite Company, The, Passaic, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston 
Western Electric Co., All Principal Cities 
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Principal A. I. E. E. Publications 


ELECTRICAL ENGINEERING. Published monthly. 


An engineering periodical containing in full or in abstract engineering and theoretical papers as 
presented before meetings of the Institute and its Sections and Branches; other technical articles of 
engineering interest, and items relating to the activities of the Institute and other organizations. 

Subscription price $10.00 per year. Agents, publishers and dealers are allowed 20 per cent dis- 
count; a special discount of 50 per cent is allowed on single subscriptions received directly from college 
or public libraries. Postage to Canada on annual subscription $0.50 additional, and to foreign coun- 
tries, $1.00. (Postage should not be included when computing discounts). 


JOURNAL BINDERS. A loose leaf binder, especially designed for Etecrrica, ENGINEERING 
is now available. The new binder is attractively finished in a long-wearing, processed material, 
resembling brown leather. From one to six copies of the magazine can be inserted. The name of 
the publication is embossed in gold on the front cover and backbone. The binders are sold in sets 
of two at $2.25 or $1.25 for one. 


TRANSACTIONS. Published quarterly. 


Contains such of the technical papers and reports published by the Institute in the HLecrricaL 
ENGINEERING and elsewhere as are selected and authorized by the Publication Committee; also the 
discussions on the technical papers. The Transactions form a permanent record of the progress 
of electrical engineering. 

The subscription price to A. I. H. E. members is $2.00 per year for pamphlet binding and $4.00 
for cloth binding. To non-members the cost is $10.00 per year for pamphlet binding, and $12.00 for 
cloth binding. 

_ Available volumes of the Transactions. published prior to 1921 may be obtained at reduced 
prices. The volumes in stock and prices will be supplied upon request. 

Discounts allowed on the current volume are as follows: 20 per cent to publishers and subserip- 
tion agents; 50 per cent to college and public libraries upon direct subscription to Institute headquarters, 


INDEX TO TRANSACTIONS. Published every ten years. Vol. III of the TRANSACTIONS 
Index (Jan. 1, 1911 to Jan. 1, 1922) is a practical bibliography (168 pp.) of all A. I. E. E. papers and 
discussions printed during the period 1911-1922. Price to members and non-members $2.00, with 
dealers’ discount of 20 per cent. 


A. I. E. E. STANDARDS. 


The work of revision of the A. I. EK. E. Standards which hasbeen in progress for several years has 
now reached a stage where a large number of sections of the Standards have been approved by the 
Board of Directors and are available in pamphlet form, as follows: 

1—General Principles Upon Which Temperature Limits are Based in the Rating of Electrical 
Machinery, ($.20); 4—Measurement of Test Voltages in Dielectric Tests, (.30); 5—Direct-Current 
Generators and Motors and Direct-Current Commutator Machines in General, (.40); 7—Alter- 
nators, Synchronous Motors and Synchronous Machines in General, (.40); *8—Synchronous 
Converters, (.40); 9—Induction Motors and Induction Machines in General, (.40); 10—Direct- 
Current and Alternating-Current Fractional Horse Power Motors, (.30); *11—Railway Motors, (.30); 
12—Constant Current Transformers (.30); 13—Transformers, Induction Regulators and Reactors, 
(.40); *14—Instrument Transformers, (.30); *15—Industrial Control Apparatus, (.40); *16—Railway 
Control Apparatus, (.40); *17f—Mathematical Symbols, (.30); *17g1—Letter Symbols for Electrical 
Quantities, (.20); *17g6—Graphical Symbols for Telephone and Telegraph Use, (.20) ; 19—Oil Circuit 
Breakers, (.30); 20—Air Circuit Breakers, (.30); 22—Disconnecting and Horn Gap Switches, (.30); 
26—Automatic Stations, (.30); 27—Switchboard and Switching Equipment for Power and Light, 
(.80); 30—Wires and Cables, (.40); 33—Electrical Measuring Instruments, (.30); 34—Telegraphy 
and Telephony, (.30); *36—Storage Batteries, (.20); *37—Illumination, (.30); 38—Electric Are 
Welding Apparatus, (.40); 39—Electric Resistance Welding Apparatus, (.30); *41—Insulator Tests, 
(.30); *42—Symbols for Electrical Equipment of Buildings, (.20); 45—Recommended Practise for 
Electrical Installations on Shipboard, (1.50); *46—Hard Drawn Aluminum Conduetors, (.20); *60— 
Specifications for Tinned Soft or Annealed Copper Wire, *61—Specifications for Soft or Annealed Cop- 
per Wire, (No. 60 and 61 published as one pamphlet), (.30) ; *63—Specifications for 30 Per Cent Rubber 
Insulation for Wire and Cable for General Purposes, (.30); *69—Specifications for Cotton Covered 
Round Copper Magnet, Wire; *70—Specifications for Silk Covered Round Copper Magnet Wire; 
*71—-Specifications for Enameled Round Copper Magnet Wire, (No. 69, 70 and 71 published as one 
pamphlet), (.30). 

* Approved as American Standard. } 

A discount of 50% is allowed to Institute members. Numbers of the Standards Sections should 
be given when ordering. 

STANDARDS BINDERS. The various sections of the Standards can be kept in bound form 


with the practical binder which has been designed for this purpose. It will hold all the present 
Standards and Reports. Finished in brown fabrikoid with imprint on stiff back. Price $1.75. 


YEAR BOOK OF THE A. I. E. E. 


A directory, published annually in March, of the membership of the A. I. E. KE. Gives in alpha- 
betical order, the names, occupations and addresses of all members. ‘The membership is also listed 
in geographical order. The Year Book contains general information regarding the scope and activities 
of the Institute, including the Constitution and By-Laws, lists of Sections and Branches, the various 
committees, governing body, etc. Single copies will be supplied to members without charge upon 
application. 


American Institute of Electrical Engineers 
33 West Thirty-ninth Street, New York, N. Y. 
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CAMBRIDGE VACUO-JUNCTIONS 


This vacuo junction has heater and hot junction 
insulated from each other in order to avoid 
errors from capacitance. 


Heater Couple Current corresponding Safe 
Resis- Resis- to an open Circuit Current 
tance tance e.m.f. of 6 mv. (Milli- 
(Ohms). (Ohms). (Milliamps.) amps.) 
400 8 oO 5 
90 8 5 10 
30 8 10 20 
12 4 25 50 
8 4 50 100 
1 4 150 300 
0.4 4 500 1000 
0.2 4 1000 1500 
0.12 4 700 1100 


Send for List 162-E 


CAMBRIDGE 


Pioneer Manufacturers of Precision Instruments 


3510 Grand Central Term., New York 


costly. 


Motor control that is: 
‘independent of weather 


"THERE'S no need to worry about the placing of equipment, 
if you’re figuring on Kowan oil immersed Control. 

Mount it right out in the weather, if you like; rain, snow 
or excessive heat have no effect upon its operation. Place it 
on the wall of the vat room where vapor or corrosive fumes 
envelop it every day—you can rely upon its dependable per-= 
formance no matter where it is placed. 

Rowan oil immersed Control is weather proof, dust-tight, 
vapor proof—ruggedly built for service in plants where un- 
interrupted operation is imperative and production delays 


Bulletins and prices of Rowan Control equipment 
promptly sent upon request. 


OWAN CONTROL 


STHMILAVILVAILINUUUAOUUNU0UEUU00UUNEU00EUUU LOH OLUUUQUUOUUOLUYOEUULUUDUUA LGU be THE ROWAN CONTROLLER EG;, BALTIMORE, MD. 
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THE STEADY SCIENTIFIC PROGRESS OF THE BELL LABORATORIES SHOWS IN THE EVER-INCREASING QUALITY 
AND SCOPE OF YOUR TELEPHONE SERVICE 


To clear all barriers for the 
human voice 


An Advertisement of the American Telephone and Telegraph Company 


Bett. TELEPHONE LagorarTories, Incorporated, 1s 
the scene of a progressive conquest of natural forces 
that aims to let you speak clearly, quickly and 
cheaply to any one, anywhere 1n the land and even 
to distant countries. More than 5000 scientists and 
assistants are busy there and elsewhere in the Bell 
System studying the problems of sound trans- 
mission. Its work is the growing foundation of 
the telephone art; and it has, besides, helped to 
make possible the radio, sound pictures and special 
apparatus for the medical profession. 

Among its achievements are the underground 
cables which make city telephone service possible, 
better and faster long distance service, 
service to ships at sea, and to millions of 
telephones beyond the seas. The steady 


January 1931 


scientific progress of the Bell Laboratories shows 
in the ever-increasing quality and scope of your 
telephone service. Its new developments in every 
type of equipment clarify and speed up your tele- 
phone talks and give you more and better service 
at low rates. Every advance it makes is available 
throughout the Bell System. 

The Bell System is an American institution 
owned by more than 500,000 stockholders. It places 
before you the benefits of its technical achievements 
and the co-ordinated efforts of more than 400,000 
trained workers. It accepts its responsibility to 
further the development and welfare of the nation 
by furnishing the public the best of telephone 
service at the least cost consistent with 
financial safety. 
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PRIMARY AND CASE FAILURE GROUND 


PAUVURRAY 
Low Loss* 


Reactors 


HARUN OBE 


| OUTDOOR TYPE 


Protect against shut-downs with Murray 
low loss dry type outdoor reactors. The 
in-concrete, all-embedded conductor pro- 
tects against any external damage. 


| 


Sufficient breathing space is provided be- 
tween the copper conductor and the con- 
crete housing. 


Built in capacities up to 1,000 amperes and 
for potentials up to 33 KV. 


No reactor need too small for us to study 
and solve,—none too big. 


> 


When in the market for short circuit pro- 
tection think of Murray low loss reactors, 
—efficiencies guaranteed. 
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METROPOLITAN 
DEVICE CORPORATION 


1250 ATLANTIC AVENUE 
BROOKLYN - - NEW YORK 
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OVER 900,000 REACTOR KVA. RATINGS M’F’D. 


44 Please mention ELECTRICAL ENGINEERING when writing to advertisers January 1931 


—— 


HOW DO YOU LOOK 
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OKONITE PRODUCTS 


Okonite 
Insulated Wires 
and Cables 


Varnished Cambric 
Cables 


Okonite 
Insulating Tape 


Manson & Dundee 
Friction Tapes 


Okocord 


Okoloom 
a 
OKONITE-CALLENDER 
ODUCT: 


Impregnated 
Paper Cables 


Super-tension Cables 


Splicing Materials 
ry 


AT WIRE AND CABLE? 


S the electrical wiring of your factory so reduced by 
perspective that it seems unimportant? Or have you ex- 
amined its relation to your production? 


Electricity is so vital to continuous, economical, manufactur- 
ing that every part of the electrical system should be selected 
for its dependability under all service conditions. This ap- 
plies with special force to insulated wires and cables because 
the quality of different makes of insulation varies widely. 


There are several dependable brands of insulated wires 
and cables and there are others whose chief claim to 
consideration is low price. It is only horse sense to buy 
the dependable product. 


Again we present OKONITE as the recognized high- 
quality insulation, with over half a century of dependable 
‘performance to recommend it. 


Long, long years of perfect service emphasize its extremely 
low cost in use. 


THE OKONITE COMPANY 


Founded 1878 


THE OKONITE-CALLENDER CABLE COMPANY, INC. 


or Factories: Passaic, N. J. Paterson, N. J. 

SALES OFFICES: LES 

NEW YORK CHICAGO PHILADELPHIA PITTSBURGH ST. LOUIS BOSTON 
ATLANTA BIRMINGHAM SAN FRANCISCO LOS ANGELES SEATTLE DALLAS 


Novelty Electric Co., Philadelphia, Pa. 
F. D. Lawrence Electric Co., Cincinnati, O 


Canadian Representatives: Cuban Representatives: 


Engineering Materials, Limited, Montreal Victor G. Mendoza Co., Havana 


OKONITE QUALITY CANNOT “BE WRITTEN. INTO A SPECIFICATION 


EW YEAR! 


NEW CONDITIONS!! 


EW PRODUCTS!! 


BULL DOG Maintains Its Leadership in 
Developing Advanced Electric Products 


FULL DOE has always endeavored to be a full step ahead in 
introducing new products and perfecting existing ones. Among 
their past achievements have been the pioneering and development of: 
FUSENTERS—which took fuses out of the cellar 
SAFETY SWITCHES—extending quick-make and quick. 
break to the entire line of BULL DOG Safety Switches 
SAFtoFUSE—the combination safety switch and cutout 
PANELBOARDS—unit SAFtoFUSE construction 
AMP SYSTEMS—Apparatus for Mass Production, includ- 
ing Pro-DUCT, Bus-DUCT and Trol-e-DUCT 


The new year brings with it new conditions and new problems. As in 
previous years, BULL DOG’S extensive research and inventive genius 
have enabled them to perfect a new line of products that not alone 
meets but anticipates the needs of the electrical industry. 


Soon BULL DOG will announce the 
electrical sensation of 1931. Watch for it. 


L DOG ELECTRIC PRODUCTS Co. 
DETROIT, MICHIGAN 
In Canada: Bull Dog Electric Products of Canada, Ltd., Toronto, Ont. 


Over 25 Years of Research and Development 


UNIT-VERSAL 
LIGHTING PANELBOARDS 


